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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 

that can be applied in managing farms and 
woodlands; in selecting sites for roads, ponds, 
buildings, and other structures; and in judging 
the suitability of tracts of land for farming, 
industry, and recreation. 


Locating Soils 


AII the soils of Shiawassee County are shown 
on the detailed map at the back of this publica- 
tion. This map consists of many sheets made 
from aerial photographs. Each sheet is num- 
bered to correspond with a number on the Index 
to Map Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the same 
kind of soil. The soil symbol is inside the area 
if there is enough room ; otherwise, it is outside 
and a pointer shows where the symbol belangs. 


Finding and Using Information 


The “Guide to Mapping Units" can be used 
to find information in the survey. This guide 
lists all the soils of the county in alphabetic 
order by map symbol and gives the capability 
classification of each. It also shows the page 
where each soil is described and the page for the 
capability unit, woodland suitability group, and 
recreation group in which the soil has been 
placed. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by 


using the soil map and the information in the 
text. Translucent material can be used as an 
overlay over the soil map and colored to show 
soils that have the same limitation or suitability. 
For example, soils that have a slight limitation 
for a given use can be colored green, those with 
а moderate limitation can be colored yellow, and 
those with a severe limitation can be colored red. 

Farmers and those who work with farmers 
can learn about use and management of the soils 
from the soil descriptions and from the discus- 
sions of the capability units. 

Foresters and others can refer to the section 
* Woodland," where the soils of the county are 
grouped according to their suitability for trees. 

Game managers, sportsmen, and others can 
find information about soils and wildlife in the 
section “Wildlife.” 

Community planners and others can read 
about soil properties that affect the choice of 
sites for nonindustrial buildings and for recre- 
ation areas in the sections “Recreation” and 
“Residential Development.” 

Engineers and builders can find, under *Engi- 
neering Uses of the Soils," tables that contain 
test data, estimates of soil properties, and infor- 
mation about soil features that affect engineer- 
ing practices. 

Scientists and others can read about how the 
soils formed and how they are classified in the 
section “Formation and Classification of the 
Soils." 

Newcomers to the county may be especially 
interested in the section *General Soil Мар,” 
where broad patterns of soils are described. 


Cover: The Conover and Brookston soils are well suited to 
farming, the main enterprise in Shiawassee County. About 84 


percent of the county is used for farming. 
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SOIL SURVEY OF SHIAWASSEE COUNTY, MICHIGAN 


BY GEORGE У. THRELKELD AND JAMES E. FEENSTRA, SOIL CONSERVATION SERVICE 


FIELDWORK BY GEORGE W. THRELKELD, WILLIE BROCK, AND JAMES E. FEENSTRA, SOIL CONSERVATION SERVICE, 
AND ROY VOSS, CHARLES HARTHY, TARIQ HARRAN, JOHN ROSS, AND GARY STEINHARDT, MICHIGAN AGRICUL- 
TURAL EXPERIMENT STATION 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE 
‘MICHIGAN AGRICULTURAL EXPERIMENT STATION 


HIAWASSEE COUNTY is in the southeastern part 


of Michigan within 50 miles_of the cities of Flint, 
Lansing, Pontiac, and Saginaw Corunna, the 
county seat, is near the center of the county. The county 
has an area of 345,600 acres, or about 540 square miles. 


State Agricultura) Experiment. 
Station at East Leosing 


Figure 1.—Location of Shiawassee County in Michigan. 


‘Farming is the main enterprise in the county. The 
climate is favorable for cash-grain and livestock farming. 
The major crops are soybeans, corn, field beans, wheat, and 
alfalfa. Small industries are located throughout the 
county. Many residents of the county are employed by the 
automobile industry in adjoining cities. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soil are in Shiawassee County, where they are located, 
and how they can be used. They went into the county 
knowing they likely would find many soils they had al- 
ready seen and perhaps some they had not. They ob- 
served the steepness, length, and shape of slopes; the 
size and speed of streams; the kinds of native plants or 
crops; the kinds of rock; and many facts about the soils. 
They dug many holes to expose soil profiles. A profile is 
the sequence of natural layers, or horizons, in a soil; it 
extends from the surface down into the parent material 
that has not been changed much by leaching or by the 
action of plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. They 
classified and named the soils according to nationwide, 
uniform procedures. The soil series and the soil phase are 
the categories of soil classification most used in a local 
survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Each soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first observed and mapped. Boyer and 
Miami, for example, are the names of two soil series. All 
the soils in the United States having the same series name 
are essentially alike in those characteristics that affect 
their behavior in the undisturbed landscape. 

Soils of one series differ in texture of the surface layer 
and in slope, stoniness, or some other characteristic that 
affects use of the soils by man. On the basis of such dif- 
ferences, a soil series is divided into phases. The name of a 
soil phase indicates a feature that affects management. 
For example, Boyer loamy sand, 0 to 2 percent slopes, 
is one of several phases within the Boyer series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These photo- 

aphs show woods, buildings, field borders, trees, and 
other details that help in drawing boundaries accurately. 
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The soil map at the back of this publication was prepared 
from aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a mapping 
unit is nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such a 
map all the small, scattered bits of soil of some other kind 
that have been seen within an area that is dominantly of 
а recognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. Two such 
kinds of mapping units are shown on the soil map of 
Shiawassee County: the soil complex and the undifferen- 
tiated group. 

А soil complex consists of areas of two or more soils, so 
intermingled or so small in size that they cannot be shown 
separately on the soil map. Each area of a complex con- 
tains some of each of the two or more dominant Soils, 
and the pattern and relative proportions are about the 
same in all areas. The name of a soil complex consists of 
the names of the dominant soils, joined by a hyphen. 
Owosso-Miami sandy loams, 2 to 6 percent slopes, is an 
example. 

An undifferentiated group is made up of two or more 
soils that could be delineated individually but are shown 
as one unit because, for the purpose of the soil survey. 
there is little value in separating them. The pattern and 
proportion of soils are not uniform. Ап area shown on the 
map may be made up of only one of the dominant soils, 
or of two or more. The name of an undifferentiated group 
consists of the names of the dominant soils, joined by 
"and." Eel, Landes, and Abscota soils is an example. 

In most areas surveyed there are places where the soil 
material is so rocky or so shallow or has been so drasti- 
cally altered by man that it cannot be classified by soil 
series. "These places are shown on the soil map and are 
described in the survey, but they are called land types 
and are given descriptive names. Made land is a land 
type in Shiawassee County. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soil in other places are assembled. Data on yields of 
crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soil. Yields under defined management are esti- 
mated for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been assem- 
bled. 'The mass of detailed information then needs to be 
organized in such a way as to be readily useful to differ- 
ent groups of users, among them farmers, managers of 
woodland, and engineers. 

On the basis of yield and practice tables and other 
data, the soil scientists set up trial groups. They test 
these groups by further study and by consultation with 
farmers, agronomists, engineers, and others; then they 
adjust the groups according to the results of their studies 
and consultation. Thus, the groups that are finally 


evolved reflect up-to-date knowledge of the soils and 
their behavior under current methods of use and manage- 
ment. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Shiawassee County. A soil 
association is a landseape that has a distinctive propor- 
tional pattern of soils. It normally consists of one or more 
major soils and at least one minor soil, and it is named 
for the major soils. The soils in one association may occur 
in another, but in a different pattern. 

A map showing soil associations is useful to people who 
want a general idea of the soils in a county, who want to 
compare different parts of a county, or who want to know 
the location of large tracts that are suitable for a certain 
kind of use. Such a map is а useful general guide in 
managing a watershed, a wooded tract, or a wildlife area, 
or in planning engineering works, recreational facilities, 
and community developments. It is not a suitable map 
for planning the management of a farm or field or for 
selecting the exact location of a road, building, or similar 
structure, because the soils m any one association ordi- 
narily differ in slope, depth, stoniness, drainage, and 
other characteristies that affect their management. 

The seven soil associations in Shiawassee County are 
discussed in the following pages. 

The term for texture used in the descriptive heading 
for each association applies to the surface layer. For ex- 
ample, in the descriptive heading for association 1, 
“loamy” refers to the texture of the surface layer. 


1. Brookston-Berville-Conover association 


Poorly drained and somewhat poorly drained, nearly 
level, loamy soils on till plains 


This association consists mainly of flat to slightly undu- 
lating plains. Long, low beach ridges are common in 
many areas. These ridges are oriented in an east-west 
direction, are 50 to 200 feet wide, and rise 10 to 15 feet 
above the plains. Small areas of gently sloping to steep 
soils are along drainageways and streams. 

This association occupies about 12 percent of the 
county. About 40 percent is made up of Brookston soils, 
25 percent of Berville soils, 15 percent of Conover soils, 
and 20 percent of minor soils. 

Brookston soils are poorly drained. Their surface layer 
is very dark brown loam about 13 inches thick. The sub- 
soil is light brownish-gray and grayish-brown clay loam. 
Light ео gray heavy loam begins at a depth of 
about 42 inches. 

Berville soils are poorly drained. Their surface layer is 
тегу dark brown loam about 10 inches thick. The subsoil 
is light brownish-gray loam and gravelly sandy clay loam, 
and grayish-brown gravelly light clay loam. Brown light 
clay Joam begins at a depth of about 37 inches. 

Conover soils are on slightly higher parts of the land- 
scape. They are somewhat poorly drained. Their surface 
layer is very dark gray loam about 9 inches thick, The 
subsurface layer is brown loam about 4 inches thick. The 
subsoil is ight brownish-gray and pale-brown clay loam. 
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Light brownish-gray loam begins at a depth of about 36 
inches. 

The minor soils of this association are those of the 
Tosco series, the deep variant of the Тозсо series, and the 
Mancelona, Menominee, Belding, and Newaygo series. 
These soils occupy mainly low beach ridges. 

This association is well suited to corn, beans, small 
grains, and forage crops. Fertility and available water 
capacity are high. The main concern of management is 
removing excess water. 

Мові of the acreage is used for cash crops, but a few 
small wooded areas are used for wildlife habitat. The 
soils on beach ridges are well suited to small fruits and 
orchard fruits. 

Most of this association has moderate to severe limita- 
tions for nonfarm uses. The well-drained soils on beach 
ridges have slight limitations for most nonfarm uses. 


2. Conover-Brookston association 


Somewhat poorly drained and poorly drained, nearly 
level to gently sloping, loamy soils on till plains 


This association consists of flat to gently undulating 
areas dissected by drainageways; broad, flat depressional 
areas; and swells and small valleys that have differences 
in elevation ranging from 3 to 10 feet. 

This association occupies about 35 percent of the 
county, About 50 percent is made up of Conover soils, 
25 percent of Brookston soils, and 25 percent of minor 
soils. 

Conover soils are nearly level to gently sloping and are 
somewhat poorly drained. Their surface layer is very 
dark gray loam about 9 inches thick. The subsurface layer 
is brown loam about 4 inches thick. The subsoil is light 


brownish-gray and pale-brown clay loam. Light brownish- 
gray loam begins at a depth of about 36 inches. 

Brookston soils are in depressional areas. They are 
nearly level and are poorly drained. Their surface layer 
is very dark brown loam about 13 inches thick. The sub- 
soil is light brownish-gray and grayish-brown clay loam. 
Light brownish-gray heavy loam begins at a depth of 
about 42 inches. 

The minor soils of this association are those of the 
Metamora, Macomb, and Celina series. Areas of Meta- 
mora and Macomb soils, which are nearly level or gently 
sloping, are closely intermingled with areas of Conover 
soils. Celina soils are gently undulating and occupy areas 
adjacent to drainageways and ridges and knolls. 

This association is well suited to corn, beans, small 
grains, and forage crops. Fertility and available water 
capacity are high. The main concern of management is 
removal of excess water. Most of the acreage is used for 
cash crops. Some areas are in woodland, and some are 
idle. 

This association has moderate to severe limitations for 
nonfarm uses. 


3. Miami-Conover-Brookston association 


Well-drained to poorly drained, nearly level to steep, 
loamy soils on till plains and moraines 


This association consists of slightly undulating areas 
and swells and small valleys on till plains that have dif- 
ferences in elevation ranging from 3 to 10 feet and undu- 
lating to hilly areas and rounded swells and concave 
valleys on moraines that have differences in elevation 
ranging from 10 to ТО feet. Most of the soils are gently 
sloping to rolling] (fig. 2)] Steeper soils are common on 


Figure 2.—Typical landscape of rolling Miami soils in soil association 3. Erosion is a hazard if these soils are used for crops. 
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rims around potholes and on short side slopes along 
drainageways. 

This association occupies about 24 percent of the 
county. About 25 percent is made up of Miami soils, 95 
percent of Conover soils, 15 percent of Brookston soils, 
and 35 percent of minor soils. 

Miami soils are on rounded swells and side slopes. 
They are gently sloping to steep and are well drained. 
Their surface layer is dark grayish-brown loam about 8 
inches thick. The subsurface layer is brown loam about 3 
inches thick. The subsoil is brown light clay loam and 
dark-brown and yellowish-brown clay loam. Brown heavy 
loam begins at а depth of about 30 inches. 

Conover soils are on flat areas, slightly rounded swells, 
and short side slopes. They are nearly level to gently 
sloping and are somewhat poorly drained. Their surface 
layer is very dark gray loam about 9 inches thick. The 
subsurface layer is brown loam about 4 inches thick. The 
subsoil is light brownish-gray and pale-brown clay loam. 
Light brownish-gray loam begins at а depth of about 36 
inches. 

Brookston soils are in swales, low concave areas, and 
depressions. They are nearly level and are poorly 
drained. Their surface layer is very dark brown loam 
about 13 inches thick. The subsoil is light brownish-gray 
and grayish-brown clay loam. Light brownish-gray heavy 
loam begins at a depth of about 49 inches. 

The minor soils of this association are those of the 
Celina, Kendallville, Owosso, and Boyer series. Celina 
soils, which are gently sloping, are closely intermingled 
with Conover soils. Kendallville and Owosso soils, which 
are gently sloping to moderately steep, are closely inter- 
mingled or associated with Miami soils. Boyer soils are on 
lower lying benches and side slopes along major drain- 
ageways. 


Conover soils, Brookston soils, and the less sloping areas 
of Miami soils are well suited to corn, beans, small grains, 
and forage crops. Fertility and available water capacity 
are high. The main concerns of management. are control- 
ling erosion and removal of excess water. Most of the 
acreage is used for cash crops. There are some dairy 
farms. A few small areas and the steeper areas of Miami 
soils are used for woodland, pasture, wildlife habitat, or 
recreation. 

This association has slight to severe limitations for 
most nonfarm uses, depending on degree of slope or 
wetness. 


4. Boyer-Wasepi-Spinks association 

Well-drained and somewhat poorly drained, nearly level 
to steep, sandy and loamy soils on outwash plains, ter- 
races, and moraines 

This association consists mainly of gently undulating 
plains and swells and small valleys that have differences 
in elevation ranging from 3 to 10 feet; gently sloping ter- 
races along old glacial drainageway Ta undulating 
to hilly swells and valleys that have «differences in eleva- 
tion ranging from 3 to 80 feet; and areas of steep soils 
along incised drainageways or around deep concave 
depressions. 

This association occupies about 11 percent of the 
county. About 45 percent is made up of Boyer soils, 90 
percent of Wasepi soils, 10 percent of Spinks soils, and 
25 percent of minor soils. 

Boyer soils are nearly level to steep and are well 
drained. Their surface layer is dark grayish-brown sandy 
loam or loamy sand about 8 inches thick. The subsurface 
layer is brown heavy loamy sand about 4 inches thick. 
The subsoil is dark yellowish-brown light sandy loam, 


Figure 3.—Typical landscape of Boyer and Spinks soils in soil association 4. Spinks soils occupy the gently sloping terraces in the 
foreground, and Boyer soils occupy the higher areas in the background. 
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yellowish-brown heavy sandy loam, and dark yellowish- 
brown gravelly sandy clay loam. Brown, gravelly coarse 
sand begins at а depth of about 32 inches. 

Wasepi soils are on flat areas, slightly rounded swells, 
and sides of drainageways. They are nearly level to 
gently sloping and are somewhat poorly drained. Their 
Surface layer is very dark grayish-brown sandy loam 
about 8 inches thick. The subsurface layer is grayish- 
brown light sandy loam about 10 inches thick. 'The sub- 
soil is grayish-brown gravelly light sandy clay loam and 
brown sandy loam. Light brownish-gray, fine gravelly 
coarse sand begins at a depth of about 33 inches. 

Spinks soils are on flat areas, rounded swells, and sides 
of drainageways. They are nearly level to moderately 
steep and are well drained. Their surface layer is dark 
grayish-brown loamy sand about 8 inches thick. The sub- 
surface layer is yellowish-brown sand about 21 inches 
thick. The subsoil consists of alternating layers of yellow 
sand and dark-brown heavy loamy sand. The loamy sand 
layers are М inch to З inches thick. Very pale brown sand 
begins at а depth of about 44 inches. 

The minor soils of this association are those of the Fox, 
Sebewa, and Gilford series. Fox soils, which are gently 
sloping to moderately steep, are closely intermingled with 
Boyer soils on hilly uplands. Sebewa or Gilford soils are 
wet and occupy swales and low concave areas. 

The less sloping soils of this association are moderately 
suited to corn, small grains, beans, and forage crops if 
good management practices are followed. Available 
water capacity is low. Fertility is low in most places. The 
main concerns of management are conserving moisture 
and control of soil blowing. Removal of excess water is 
a concern in managing the Wasepi soils, and erosion is 
a concern in managing the steeper Boyer and Spinks soils. 
Most of the acreage of the Jess sloping soils is used for 
cash crops. The feeding of beef cattle is also important 
and there are some dairy farms. The steeper soils are 
used for woodland or are growing up to brush. Some areas 
can be used for orchards. 

The less sloping areas of Boyer and Spinks soils have 
few limitations for nonfarm uses. Wasepi soils have severe 
limitations for many nonfarm uses because of seasonal 
wetness. 

Boyer and Wasepi soils are potential sources of sand 
and gravel. They also provide good foundation material 
for houses, streets, and highways, if the soils are not too 
steep. 


5. Kibbie-Colwood-Lenawee association 


Somewhat poorly drained and poorly drained, nearly 
level to gently sloping, loamy soils on lake plains 


This association consists of flat to slightly undulating 
lake plains dissected by streams and drainageways. 

This association occupies about 2 percent of the county. 
About 35 percent is made up of Kibbie soils, 30 percent 
of Colwood soils, 10 percent of Lenawee soils, and 25 
percent of minor soils. 

Kibbie soils are nearly level to gently sloping. They are 
on the slightly higher parts of the landscape and on side 
slopes of drainageways. They are somewhat poorly 
drained. Their surface layer is very dark grayish-brown 
loam about 8 inches thick. The subsurface layer is pale- 
brown loam about 3 inches thick. The subsoil is grayish- 


brown heavy fine sandy loam and heavy loam. Light-gray, 
stratified silt loam and fine sand begin at a depth of about 
26 inches. 

Colwood soils are nearly level and are poorly drained. 
Their surface layer is very dark brown loam about 12 
inches thick. The subsoil 18 light brownish-gray heavy 
loam and gray light sandy clay loam. Light-gray, strati- 
fied very fine sand, fine sand, and silt loam begin at a 
depth of about 38 inches. 

Lenawee soils are nearly level and are poorly drained. 
"Their surface layer is very dark gray silt loam about 9 
inches thick. The subsoil is gray heavy silt loam and 
heavy silty clay loam. Gray, stratified silty clay loam and 
clay Joam begin at a depth of about 25 inches. 

The minor soils of this association are those of the 
Berville, Brookston, Tuscola, and Linwood series. Ber- 
ville and Brookston soils, which are nearly level, are 
closely intermingled with Colwood soils. Tuscola soils on 
slightly higher low mounds are closely intermingled with 
Kibbie soils. Linwood soils are very poorly drained and 
осспру swales and lower lying concave areas. 

This association is well suited to corn, beans, small 
grains, and forage crops. Fertility and available water 
capacity are high. The main concern of management is 
removal of excess water. Maintaining soil tilth is а con- 
cern in managing the Lenawee soils. Most of the acreage 
is used for cash crops. There are some dairy farms. A few 
small areas are used for woodland, pasture, or wildlife 
habitat. 

Most of this association has moderate to severe limita- 
tions for nonfarm uses. 


6. Ceresco-Cohoctah-Sloan association 


Somewhat poorly drained and poorly drained, nearly 
level, loamy soils on flood plains 


This association consists of flood plains along the 
Shiawassee River north of the city of Owosso and along 
the Misteguay Creek and its tributaries. Many swales, 
old oxbows, and depressions are in these areas, Areas of 
steep soils along the edge of the flood plain, generally 
parallel to the river or stream, are also present. 

This association occupies about 2 percent of the county. 
About 15 percent is made up of Ceresco soils, 15 percent 
of Cohoctah soils, 15 percent of Sloan soils, and 55 per- 
cent of minor soils. 

Ceresco soils are somewhat poorly drained. They are 
on slightly higher parts of the landscape. Their surface 
layer is very dark gray loam about 7 inches thick. The 
subsoil is dark grayish-brown fine sandy loam and dark- 
brown sandy loam. Light brownish-gray light sandy loam 
begins at a depth of about 34 inches. 

Cohoetah soils are in swales, old oxbows, and depres- 
sions. They are poorly drained. Their surface layer is very 
dark grayish-brown loam about 8 inches thick. The sub- 
soil is gray and grayish-brown sandy loam. Gray sandy 
loam begins at a depth of about 28 inches. 

Sloan soils are in old oxbows, swales, and depressions. 
They are poorly drained. Their surface layer is very dark 
brown loam about 12 inches thick. The subsoil is gray 
and light brownish-gray loam. Light brownish-gray loam 
begins at a depth of about 34 inches. 

The minor soils of this association are those of the Eel, 
Landes, Abscota, Brookston, Berville, Conover, and 
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Miami series. Eel, Landes, and Abscota soils occupy long, 
narrow, natural levees next to the Shiawassee River. 
Miami soils occupy steep escarpments parallel to the 
river and other streams. Brookston, Berville, and Conover 
soils are nearly level and are on uplands adjacent to the 
flood plain. 

Thi 


топ is generally poorly suited to cultivated 
Fertility is medium or high. Available 
is moderate ог high. The main concerns of 
management are removal of excess water and control of 
flooding. Many areas are inaccessible to farm machinery, 
and other areas are too small to farm. Most of the acreage 
is used for woodland, pasture, hay crops, or wildlife 
habitat. 

This association has severe limitations for most non- 
farm uses because many areas are subject to flooding 
during some time of the year. 


Figure 4.—Ceresco and Cohoctah soils on flood plains in soil asso- 
ciation 6. Because of the flood hazard, these soils are poorly suited 
to cultivated crops. 


7. Carlisle-Gilford-Tawas association 


Very poorly drained and poorly drained, nearly level, 
mucky and loamy soils on outwash plains and in glacial 
drainageways 

This association consists of flat to slightly undulating 
outwash plains that include old depressional glacial 
drainageways, which are generally oriented in an east- 
west direction. 

This association occupies about 14 percent of the 
county. About 30 percent is made up of Carlisle soils, 20 
percent of Gilford soils, 15 percent of Tawas soils, and 
35 percent of minor soils. 

Carlisle soils are nearly level and very poorly drained. 
Their surface layer is black muck about 8 inches thick. It 
is underlain by dark reddish-brown тиск and mucky 
peat. 

Gilford soils are nearly level and poorly drained. Their 
surface layer is black sandy loam about 10 inches thick. 
The subsurface layer is very dark grayish-brown sandy 
loam about 4 inches thick. The subsoil is light brownish- 


gray fine sandy loam and grayish-brown sandy loam. 
Light brownish-gray fine gravelly sand begins аб а depth 
of about 36 inches. 

Tawas soils are nearly level and very poorly drained. 
Their surface layer is black muck about 8 inches thick. It 
is underlain by black muck and very dark brown mucky 
peat. Gray sand begins at a depth of about 31 inches. 

The minor soils of this association are those of the 
Boyer, Miami, Sebewa, and Spinks series. Boyer, Miami, 
and Spinks soils occupy the higher areas near uplands. 
The Sebewa soils occupy swales and low concave areas. 

This association is moderately suited or poorly suited 
to vegetable crops, corn, and forage crops. Fertility is 
low in the organic soils and medium in the Gilford soils. 
Available water capacity is very high in the organic soils. 
It is low in the Gilford soils. The main concerns of man- 
agement are removal of excess water and controlling soil 
blowing. 

Most areas of Carlisle soils are used for corn, vegetable 
crops, and sod production. Many areas of Gilford soils 
are used for cash crops. Most areas of Tawas soils are 
wooded. Some areas of this association are used for pas- 
ture. The small wooded areas provide wildlife habitat. 

This association has very severe limitations for nonfarm 
uses. 


Descriptions of the Soils 


In this section the soil series and mapping units of 
Shiawassee County are described. The approximate acre- 
age and proportionate extent of each mapping unit are 
given т 


is first to describe a soil series and then 
the mapping units in that series. To get full information 
on any given mapping unit, one needs to read the de- 
scription of the series as well as the description of the 
mapping unit. 

Each series description includes two descriptions of 
the same typical profile of a soil of the series. The first is 
a brief description, in paragraph form, which many 
readers will find gives as much information as they need. 
The second is a longer, more detailed description that 
soil scientists, engineers, and others can use as a basis for 
technical interpretations. 

As explained in the section “How This Survey Was 
Made,” some mapping units are miscellaneous land types 
rather than soils of any given series. Made land is an 
example. Such mapping units are described in this sec- 
tion, along with the soil series and the mapping units. 

In parentheses following the name of each mapping 
unit is a symbol made up of capital and small letters and, 
in some cases, а figure. This symbol identifies the map- 
ping unit. on the detailed soil map at the back of this 
publication. At the end of each soil description are listed 
the capability unit, the Michigan soil management. group 
in parentheses, the woodland suitability group, and 
the recreation group in which the mapping unit has 
been placed. The “Guide to Mapping Units" at the back 
of this publication, gives the map symbols and names of 
all the mapping units, in alphabetical order; the number 
of the page on which each unit is described; the symbol 
for the capability unit, the woodland suitability group, 


SHIAWASSEE COUNTY, MICHIGAN 


TABLE l.—Approzimate acreage and proportionate extent of the soils 


Soil Acres | Percent Soil Acres | Percent 
Algansee sandy loam__ 203 0. 1 || Macomb loam, 0 to 2 percent slopes__-------- 7, 420 2.1 
Barry loam....... à 192 . 1 || Macomb sandy loam, 2 to 6 percent slopes -| 4,831 1.4 
Barry stony loam__ а 148 0) Made land. = 741 38:17) 
Barry sandy loam, bedrock variant... 3 90 Q) || Мапсејопа loamy sand, 0 to 2 percent slopes... 124 (9 
Belding sandy loam, 0 to 2 percent slopes. -| 1,326 .4 || Mancelona loamy sand, 2 to 6 percent slopes... 568 .2 
Berville loam_______--------------- .| 12, 336 3.6 || Matherton sandy loam, 0 to 2 percent зіорез---| 3,391 1.0 
Boyer loamy sand, 0 to 2 percent slope: -| 1,713 .5 | Matherton sandy loam, 2 to 6 percent slopes. ..| 1, 147 .3 
Boyer loamy sand, 2 to 6 percent slopes. - -| 7,180 2.1 || Matherton sandy loam, loamy substratum, 0 
Boyer loamy sand, 6 to 12 percent slopes. -| 2,680 .7| to 2 percent slopes. 730 (2 
Boyer loamy sand, 12 to 18 percent slopes... - 712 .2 | Matherton sandy loa: 

Boyer loamy sand, 18 to 25 percent slopes... _ 415 MI to 6 percent slopes. E 187 21 
Boyer very stony loamy sand, 2 to 6 percent Menominee loamy sand, 2 to 6 percent slop 332 .1 
Del cT 162 (9 Menominee loamy sand, 6 to 12 percent slopes. - 124 Q 
Boyer sandy loam, 0 to 2 percent slopes. - = 931 . 3 || Metamora loamy sand, 0 to 2 percent slopes. _! 811 .2 
Boyer sandy loam, 2 to 6 percent slopes -| 3,890 1. 1 || Metamora sandy loam, 0 to 2 percent slopes... 3,056 .9 
Boyer sandy loam, 6 to 12 percent slopes. 1, 523 .5 | Metamora sandy loam, 2 to 6 percent slopes..! 4, 596 1.3 
Boyer sandy loam, 12 to 18 percent slopes 431 .1 || Miami loam, 2 to 6 percent slopes. ----------- j 1, 629 .5 

Breckenridge sandy loam__ 1, 498 .4 || Miami loam, 2 to 6 percent slopes, moderately | 
Brevort loamy sand... s егоде роса о lod auc cae estes дынна М ; 3, 820 1.1 
Brookston loam. 18.0 || Miami loam, 6 to 12 percent зіорез- --------- | 1,154 .8 
Carlisle muck..... 4.1 || Miami loam, 6 to 12 pereent slopes, moderately | 
Celina loam, 2 to 6 p 2.6 eroded! 2-4. eA ааа ‚ 565 3.3 
Celina loam, 2 to 6 percent 5 Miami loam, 12 to 18 percent slopes, moderately 
eroded. .4 eroded... 2, 538 .8 
Ceresco loam .3 | Miami loam, 18 t 
Cohoctah loam. .3 ately eroded____-__._--.----------------- 584 .2 
Colwood loam..... .8 || Miami clay loam, 12 to 18 percent slopes, 
Conover loam, 0 to 2 percent slopes. 16.4 severely eroded__._ 126 [9] 
Conover loam, 2 to 6 percent slopes. 33, 817 9.8 ! Mine pits 66 (5 
Edwards muck._..------------ 683 .2 || Newaygo sandy loam, 2 to 6 percent slopes... 957 ‚8 
Eel, Landes, and Abscota 3015 - 315 .1 || Ottokee loamy sand, 0 to 2 percent slopes....| 1, 264 4 
Fox sandy loam, 2 to 6 percent slopes_ 1, 150 .3 || Owosso-Miami sandy loams, 2 to 6 percent 
Fox sandy loam, 6 to 12 percent slopes_ 738 .2 slopes: ا یھ چ‎ eee 3, 167 .9 
Fox sandy loam, 12 to 18 percent slopes 263 . 1 || Owosso-Miami sandy loams, 6 to 12 percent 
Gilford sandy loam.. - 8, 592 2.5 slopes: ق‎ coe ода RD 982 .8 
Gilford stony sandy loam______- 73 (1) Owosso-Miami sandy loams, 12 to 18 percent 
Gladwin loamy sand, 0 to 2 pere 989 .8 slopes, moderately етодед_.____----------- 487 al 
Glendora sandy loam _ - - 357 .1 || Plainfield loamy sand, slightly acid variant, 2 
Granby loamy sand_ 932 .3 to 6 percent slopes. 250 1 
Gravel pits 853 -21 Plainfield loamy sand, slightly aci 
Тозео loamy sand, 0 to 2 percent slopes. 1, 899 27 12 percent slopes. 105 [0] 
Товсо stony loamy sand, 0 to 2 percent slopes - - - 48 (9) Richter loamy fine sand, 0 to 2 percent slopes. -- 316 21 
Товсо loamy sand, deep variant-------------- 1, 106 .3 | Sebewa loam... -| 7,144 2.1 
Kendallville sandy loam, 2 to 6 percent slopes..| 3,384 1. 0 | Shoals loam__ Е 304 E 
Kendallville sandy loam, 2 to 6 percent slopes, Sloan loam.-.--........- -| 1,047 -3 
moderately eroded__.-_-.-.--------------- 422 . 1 || Spinks loamy sand, 0 to 2 percent slopes 2 384 E 
Kendallville sandy loam, 6 to 12 percent slopes. - 817 .2 || Spinks loamy sand, 2 to 6 percent slopes. -| 2,927 .9 
Kendallville sandy loam, 6 to 12 percent slopes, Spinks loamy sand, 6 to 12 percent slopes -| 1,167 .3 
moderately егоде4... 681 . 2 || Spinks loamy sand, 12 to 18 percent slopes. - -- 311 m 
Kibbie loam, 0 to 2 per p 2, 496 .7 | Tawas muck__...-..------------- -| 6,301 1.8 
Kibbie loam, 2 to 6 percent slopes... 855 .2 || Tuscola loam, 2 to 6 percent slopes. - 1,173 .3 
Lapeer sandy loam, 2 to 6 percent slopes. 316 .1 || Wallkill loam. M 70 @) 
Lapeer sandy loam, 6 to 12 percent slopes, mod- Wasepi sandy , 0 to 2 percent slopes- -| 5,738 17 
erately егодед___ 200 . 1 || Wasepi sandy loam, 2 to 6 percent slopes. - -| 3,141 .9 
Lenawee silt loam- En 719 .2 |} Miscellaneous, built-up areas, and lakes. _. 9, 141 27 
Linwood muck..... 4, 035 121 к= = 
Locke sandy loam, 0 to 2 percent slopes 153 [0] Total aceon eee PEE $T ede 345, 600 100. 0 
Locke sandy loam, 2 to 6 percent slopes. - 140 0) 


1 Less than 0.05 percent. 


and the recreation group for each mapping unit; and the 
page where the description of each group can be found. 
"Technical terms used in describing the soils are defined 


in the Glossary. 


Abscota Series 


The Abscota series consists of well-drained, nearly level 
soils on flood plains of the major streams in the county. 
These soils formed in sandy, water-laid material. The 


native vegetation consisted mainly of elm, red maple, 
black ash, and aspen. In this county, Abscota soils are 
mapped with Eel and Landes soils in an undifferentiated 


group. 


In a representative profile the surface layer is dark 
grayish-brown sandy loam about 10 inches thick. The 
underlying material is dark yellowish-brown and brown 
loamy sand to a depth of about 40 inches. Below this, it 


is very pale brown sand. 


Permeability is rapid, the available water capacity is 
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low, and fertility is low. Flooding seldom occurs after 
May. Surface runoff is slow. 

Abscota soils are moderately well suited to woodland, 
forage crops, and pasture. They are well suited to open- 
land wildlife habitat. Limitations for most nonfarm uses 
are moderate to severe. 

Most areas of these soils are used for woodland. Small 
areas are used for crops or pasture. 

Representative profile of Abscota sandy loam from an 
area of Eel, Landes, and Abscota soils: 

Ар © to 10 inches, dark grayish-brown (10YR 4/2) sandy 
loam; weak, fine, granular structure; friable; neu- 
tral; abrupt; smooth boundary. 

C1—10 to 27 inches, dark yellowish-brown (10ХЕ 4/4) 
loamy sand; weak, fine, subangular blocky structure; 
very friable; mildly alkaline; clear, wavy boundary. 

C2—27 to 40 inches, brown (10YR 5/8) loamy sand; single 
grain; loose; neutral; clear, wavy boundary. 

C3—40 to 60 inches, very pale brown (10YR 7/3) sand; few, 
fine, distinct, brownish-yellow (10YR 6/8) mottles; 
single grain ; loose ; mildly alkaline. 

The A horizon is dark grayish brown (10YR 4/2) or dark 
gray (10YR 4/1) and is 2 to 6 inches thick in uncultivated 
areas and 7 to 10 inches thick in cultivated areas, It is neu- 
tral or slightly acid. The C1 horizon is dark yellowish brown 
{10УВ 4/4) or yellowish brown (10YR 5/4 or 5/6) and is 
mildly alkaline or neutral. The C2 horizon is brown (10YR 
5/3) or light yellowish-brown (10YR 6/4) loamy sand or 
sand and is neutral or mildly alkaline. The C3 horizon has 
brownish-yellow (10YR 6/6 or 6/8) or yellowish-brown 
(10YR 5/4, 5/6, ог 5/8) mottles. It is mildly alkaline and 
has slight effervescence below a depth of 36 inches in a few 
profiles. Strata of gravelly sand less than 4 inches thick are 
below the A horizon in a few profiles. 

Abscota soils formed in the same kind of material as 
Algansee and Glendora soils, They lack the mottles immedi- 
ately beneath the Ap horizon that are in the Algansee and 
Glendora soils. They are similar to Plainfield soils, slightly 
acid variant, but they have finer texture in the upper part 
of the profile. They are mapped in an undifferentiated group 
with Eel and Landes soils, but they are dominantly coarser 
textured in the subhorizons than these soils. 


Algansee Series 


The Algansee series consists of somewhat poorly 
drained, nearly level soils on flood plains of the major 
streams and rivers. These soils formed in sandy, water- 
laid material. The native vegetation consists of soft 
maple, elm, swamp oak, and aspen. 

In a representative profile the surface layer is very 
dark grayish-brown sandy loam about 10 inches thick. 
The underlying material, to а depth of about 27 inches, 
is grayish-brown loamy sand mottled with yellowish 
brown. Below this is grayish-brown sand mottled with 
yellowish brown. 

Permeability is rapid, available water capacity is low, 
and fertility is low. Flooding is likely in spring and after 
prolonged rain. Surface runoff is slow. 

Algansee soils are very poorly suited to farming. They 
are well suited to openland wildlife habitat. Limitations 
for many nonfarm uses are severe. The soils are generally 
poorly suited to woodland. 

Most areas of these soils are wooded or are in unim- 
proved pasture. A few areas are used for crops. 

Representative profile of Algansee sandy loam: 

Ар—0 to 10 inches, very dark grayish-brown (10YR 3/2) 


sandy loam; weak, fine, granular structure; friable; 
slightly acid; abrupt, smooth boundary. 


C1—10 to 27 inches, grayish-brown (10YR 5/2) loamy sand; 
few, fine, distinct, yellowish-brown (10YR 5/4) 
mottles; single grain; loose; neutral; gradual, wavy 
boundary. 

С2—27 to 60 inches, grayish-brown (10YR 5/2) sand; com- 
mon, medium, distinct, yellowish-brown (1098. 
5/6) mottles; single grain; loose; mildly alkaline. 

The solum is neutral or slightly acid. The A horizon is very 
dark grayish brown (10YR 3/2) or very dark gray (10YR 
4/1) and is 8 to 10 inches thick. Tbin layers of fine gravelly 
sand or fine gravelly loamy sand are in the C1 horizon of а 
few profiles. The C2 horizon is gravelly sand in а few pro- 
files. In а few profiles the C horizon has slight effervescence 
at а depth below 45 inches. 

The matrix colors in the subhorizons of these soils are more 
grayish than is defined as the range for the series, but this 
difference does not alter the usefulness and behavior of these 
Soils. 

Algansee soils formed in the same kind of material as 
Abscota and Glendora soils. They have mottles immediately 
beneath the Ap horizon that are lacking in Abscota soils, 
and they are dominantly less gray in the subhorizons than 
Glendora soils. Algansee soils are similar to Shoals soils in 
drainage but are coarser textured throughout the profile than 
those soils. 

Algansee sandy loam (0 to 2 percent slopes) (Ah).— 
This soil is on flood plains of the major streams. The areas 
are small to medium in size and are irregular in shape. 

Included in mapping are a few small areas that have a 
loam surface layer. Also included are a few small areas of 
poorly drained Glendora soils at slightly lower elevations. 

This soil is flooded in spring and occasionally during 
the growing season. Permeability is rapid, the available 
water capacity is low, and fertility is low. Removing 
excess water and controlling flooding are the main con- 
cerns of management, but improving fertility, conserving 
moisture, and preventing frost damage are also impor- 
tant. 

Most areas of this soil are used for woodland or pas- 
ture. A few areas are used for crops. This soil is very 
poorly suited to farming, but it is suited to pasture. It has 
severe limitations for most recreational and urban devel- 
opments. Capability unit VIIw-1 (L-4c) ; woodland suita- 
bility group O; recreation group 6. 


Barry Series 


The Barry series consists of poorly drained, nearly 
level soils in depressional areas on til] plains. These soils 
formed in sandy loam glacial till. The native vegetation 
consists of elm, ash, and aspen. 

Та a representative profile the surface layer is very 
dark gray loam about 10 inches thick. The upper 6 
inches of the subsoil is gray, friable loam mottled with 
yellowish brown. The next 9 inches is grayish-brown, 
firm heavy loam mottled with yellowish brown. The 
lower 11 inches is gray, firm sandy clay loam mottled 
with yellowish-brown. The underlymg material, begin- 
ning at a depth of about 36 inches, is brown sandy loam 
mottled with gray. 

Permeability is moderate, the available water capacity 
is moderate, and fertility is medium. Surface runoff is 
very slow or ponded. 

Barry soils are moderately well suited to farming if 
the excess water is removed. They are well suited to wet- 
land wildlife habitat. Limitations for most nonfarm uses 
are severe. The soils are generally poorly suited to wood- 
land. 
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Most areas of these soils are small and remain in wood- 
land, or are cultivated along with larger areas of other 
soils. 

Representative profile of Barry loam: 


Ар--0 to 10 inches, very dark gray (10YR 3/1) loam; mod- 
erate, medium, granular structure; friable; less than 
5 percent coarse fragments; mildly alkaline; abrupt, 
smooth boundary. 

B21tg—10 to 16 inches, gray (10YR 5/1) loam; few, fine, 
distinct, yellowish-brown (10YR 5/8) mottles; mod- 
erate, medium, subangular blocky structure; friable; 
very dark brown (10YR 2/2) clay-organic films on 
Surfaces of peds; less than 5 percent coarse frag- 
ments; mildly alkaline; gradual, wavy boundary. 

B22tg—16 to 25 inches, grayish-brown (10YR 5/2) heavy 
loam; common, fine, distinct, yellowish-brown 
{10УВ 5/8) mottles; moderate, medium, subangular 
blocky structure; firm; clay films on surfaces of 
peds; less than 5 percent coarse fragments; mildly 
alkaline; gradual, wavy boundary. 

B23tg—25 to 86 inches, gray (10YR 5/1) sandy clay loam; 
few, fine, distinct, yellowish-brown (10YR 5/8) 
mottles; moderate, medium, subangular blocky 
structure; firm; clay films on surfaces of peds; 15 
percent coarse fragments; mildly alkaline; abrupt, 
wavy boundary. 

C—36 to 60 inches, brown (10YR 5/3) sandy loam; few, 
fine, faint, gray (10YR 5/1) mottles; massive; fri- 
able; 15 percent coarse fragments; mildly alkaline; 
slight effervescence. 


'The solum ranges from 24 to 40 inches in thickness and 
is slightly acid to mildly alkaline throughout. The Ap horizon 
is very dark brown (10YR 2/2) or very dark gray (10YR 
3/1) and ranges from 10 to 13 inches in thickness. The В 
horizon is dark grayish brown (10YR 4/2), light brownish 
gray (10YR 6/2), grayish brown (10YR 5/2), or gray (10YR 
5/1). The B21g horizon is loam or sandy loam. The B22tg 
and B28tg horizons are heavy sandy loam, sandy clay loam, 
or loam. The C horizon is gray (10YR 5/1), grayish brown 
(10YR 5/2), or brown (10YR 5/3). И is loamy sand in a 
few profiles. The C horizon is mildly alkaline or moderately 
alkaline and has slight effervescence. 

Barry soils formed in the same kind of material as Lapeer 
and Locke soils. They have mottles in the B horizon, which 
are lacking in Lapeer soils, and have a darker colored A 
horizon than those soils. They have a thicker, dark-colored 
А horizon than Locke soils. They have drainage similar to 
that of the bedrock variant of Barry soils, and to ВегуШе, 
Brookston, and Gilford soils. Barry soils differ from Barry 
Soils, bedrock variant, in lacking bedrock at a depth of less 
than 40 inches. They lack the gravelly texture tbat is in all 
or part of the Bt horizon of Berville soils. Barry soils have 
more sand separates throughout the profile than Brookston 
soils, They lack the gravelly sand material that is in the C 
horizon of Gilford soils. 


Barry loam (0 to 2 percent slopes) (Ва). -ТВіз soil is 
in depressions and drainageways. The areas are small in 
size and irregular in shape. This soil has the profile de- 
Scribed as representative of the series. Included in map- 
ping are а few small areas of poorly drained Sebewa soil. 

Surface runoff is very slow or ponded. Removal of ex- 
cess water is the major concern of management. 

Most areas of this soil are small and remain in wood- 
land or are cultivated along with large areas of other 
soils. This soil is well suited to farming if excess water is 
removed. It has severe limitations for recreational and 
urban developments. Capability unit ILw-6 (3c); wood- 
land suitability group W; recreation group 4. 

Barry stony loam (0 to 2 percent slopes) (8c}.—This 
Soil is in depressions. The areas are small in size and 
irregular in shape. Stones, 10 to 20 inches in diameter 
and 30 to 100 feet apart, are on the surface or in the sur- 
face layer. Many cobblestones, 3 to 6 inches in diameter, 


are beneath the surface layer, at a depth of 10 to 12 
inches. Included in mapping are a few small areas of the 
somewhat poorly drained Locke soil. 

Surface runoff is very slow or ponded. Removal of 
stones and excess water are the major concerns of man- 
agement. 

Most areas of this soil are small and are used for pas- 
ture or hay. This soil is well suited to farming if excess 
water and stones are removed. It has severe limitations 
for recreational and urban developments. Capability unit 
Пу-6 (3c); woodland suitability group УУ; recreation 
group 4. 


Barry Series, Bedrock Variant 


The Barry series, bedrock variant, consists of poorly 
drained, nearly level soils on till plains. These soils 
formed in sandy loam glacial till and are underlain by 
sandstone bedrock at a depth of 94 to 40 inches. The 
native vegetation consisted of elm, ash, and aspen. 

In a representative profile the surface layer is very dark 
gray sandy loam in the upper 8 inches and very dark 
grayish-brown sandy loam 1n the lower 3 inches. The 
Subsoil, about 27 inches thick, is gray, friable sandy loam 
mottled with strong brown. The underlying material, 
beginning at a depth of about 38 inches, is sandstone 
bedrock. 

Permeability is moderately rapid above the bedrock. 
The available water capacity is low, and fertility is 
medium. Surface runoff is very slow or ponded. | 

Barry soils, bedrock variant, are moderately suited to 
farming if excess water is removed. They are well suited 
to wetland wildlife habitat. Limitations for nonfarm uses 
are severe. These soils are poorly suited to woodland. 

Most areas of these soils are idle or are in woodland. A 
few small areas are used for crops or pasture. 

Representative profile of Barry sandy loam, bedrock 
variant: 

Ap—0 to 8 inches, very dark gray (10YR 3/1) sandy loam; 
moderate, fine, granular structure; friable; less than 
5 percent coarse fragments; medium acid; abrupt, 
smooth boundary. 

А12—8 to 11 inches, very dark grayisb-brown (10YR 3/2) 
sandy loam; moderate, coarse, granular structure; 
friable; less than 5 percent coarse fragments; 
slightly acid; clear, wavy boundary. 

Bg—11 to 38 inches, gray (10YR 6/1) sandy loam; common, 
medium, distinct, strong-brown (7.5YR 5/8) mot- 
tles: weak, medium, subangular blocky structure; 
friable; very dark brown (10YR 2/2) clay-organic 
films on surfaces of peds in upper part; 5 percent 
coarse fragments in upper 23 inches; 15 percent 
sandstone fragments in the lower 4 inches; slightly 
acid ; gradual, wavy boundary. 

IIR—38 inches +, sandstone bedrock. 

The solum ranges from 30 to 40 inches in thickness and 
is medium acid or slightly acid throughout. The A horizon is 
black (10YR 2/1), very dark brown (10YR 2/2), very dark 
gray (10YR 3/1), or very dark grayish brown (10YR 3/2) 
and is 10 to 13 inches thick. The B horizon is sandy loam, 
fine sandy loam, or sandy ciay loam. А 

Barry soils, bedrock variant, have drainage similar to that 
of the Barry, Berville, and Brookston soils. They formed in 
the same kind of material as Locke soils. They differ from all 
these soils in having bedrock at a depth of less than 40 
inches. 


Barry sandy loam, bedrock variant (0 to 2 percent 
slopes) (ВЫ. — This soil is on broad flats and swales border- 
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ing natural drainageways. The areas are small to medium 
in size and irregular in shape. 

Included with this soil in mapping are small areas of 
somewhat poorly drained soils and a few areas where the 
depth to bedrock is as much as 48 inches. Also included 
пе Some areas where cobblestones are in the surface 
ayer. 

Surface runoff is very slow or ponded. The main con- 
cern of management 1s removal of excess water. 

Most areas of this soil are in woodland or are idle. A 
few areas are cultivated. In many areas the shallowness 
to bedrock interferes with the installation of artificial 
drainage. This soil is moderately well suited to farming 
if excess water is removed. It has severe to very severe 
limitations for recreational and urban developments. 
Capability unit IIw-6 (3/Rc); woodland suitability 
group W ; recreation group 4. 


Belding Series 


The Belding series consists of somewhat poorly 
drained, nearly level soils on till plains. These soils 
formed in.sandy loam material, 18 to 42 inches thick, and 
the underlying loam glacial till. The native vegetation 
consisted mainly of elm, ash, hickory, and basswood. 

In a representative profile the surface layer is very 
dark gray sandy loam about 9 inches thick. The upper 9 
inches of the subsoil is dark-brown, very friable light 
sandy loam mottled with brownish yellow. The next 8 
inches is pale-brown, very friable heavy Joam sand mot- 
tled with brownish yellow. The lower 10 inches is pale- 
brown, firm light clay loam mottled with dark yellowish 
brown. The underlying material, beginning at a depth of 
about 36 inches, is light brownish-gray heavy loam mot- 
tled with yellowish brown. 

Permeability is moderately rapid in the upper part of 
the subsoil and moderately slow in the lower part and in 
the underlying material. The available water capacity is 
moderate, and fertility is medium. Surface runoff is slow. 
„ Belding soils are well suited to farming if excess water 
is removed. They are well suited to openland wildlife 
habitat and are moderately well suited to wetland wild- 
life habitat. Limitations for nonfarm uses are moderate 
to severe. Belding soils are moderately to poorly suited 
to woodland. 

Most areas of these soils are used for crops. A few areas 
are used for pasture or are wooded. 

Representative profile of Belding sandy loam: 

Ар--0 to 9 inches, very dark gray (10YR 3/1) sandy loam; 
weak, fine, granular structure; friable; less than 1 
percent cogrse fragments; slightly acid; abrupt, 
smooth boundary. 

Bir—9 to 18 inches, dark-brown (7.5УВ 4/4) light sandy 
loam; few, fine, distinct, brownish-yellow (10YR 
6/8) mottles; very weak, coarse, granular structure; 
very friable; less than 1 percent coarse fragments; 
slightly acid ; abrupt, wavy boundary. 

A'2—18 to 26 inches, pale-brown (10YR 6/3) heavy loamy 
Sand; many, fine, distinct, brownish-yellow (10YR 
6/8) mottles; very weak, medium, subangular 
blocky structure; very friable; less than 1 percent 
coarse fragments; medium acid; clear, irregular 
boundary. 

IIB't—26 to 36 inches, pale-brown (0YR 6/3) light clay 
logm; many, fine, distinct, dark yellowish-brown 
(10YR 4/4) mottles; moderate, medium, subangu- 
lar blocky structure; firm; clay films on surfaces of 
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peds; 5 percent coarse fragments; neutral; abrupt, 
wavy boundary. 

IIC—36 to 60 inches, light brownish-gray (2.5У 6/2) heavy 
loam; many, medium, distinct, yellowish-brown 
(10YR 5/6) mottles; massive; firm; 5 percent coarse 
fragments; mildly alkaline; slight effervescence. 


The solum ranges from 18 to 42 inches in thickness and 
is medium acid to mildly alkaline throughout. The А1 hori- 
zou, where present, is very dark gray (10YR 8/1) or very 
dark brown (10XR 2/2) and is 2 to 4 incbes thick, The A'9 
horizon, where present, is gray (10YR 5/1) or grayish brown 
{10УВ 5/2) and is 1 to 3 inches thick. The IIB't horizon is 
sandy clay loam, light clay loam, or heavy loam. The ПС 
horizon is mildly alkaline or moderately alkaline and has 
slight effervescence. 

The average annual temperature of these soils is a few de- 
grees warmer than is defined as the range for the series, but 
this difference does not alter the usefulness and behavior of 
these soils. 

Belding soils formed in the same kind of material as 
Breckenridge soils. They are less yellowish or grayish in the 
B horizon than Breckenridge soils, Belding soils are similar 
to Richter soils, but they lack the stratified soil material that 
is in the C horizon of Richter soils. Belding soils in most 
areas are near Conover and Iosco soils, They have a coarser 
texture in the upper part of the profile than Conover soils. 
They dominantly have a finer texture in the upper part of 
the solum than Iosco soils. 

Belding sandy loam, 0 to 2 percent slopes (BeA).— 
This soil is on broad flats near beach ridges. The areas 
are small to medium in size and are irregular in shape. 

Included with this soil in mapping are small areas that 
have a loam surface layer or are gently sloping. Also 
included in depressions and drainageways are small areas 
of Breckenridge soils, which are poorly drained. 

Surface runoff is slow. Removal of excess water is the 
major concern of management. 

Most areas of this soil are used for crops. A few areas 
are used for pasture or are wooded. This soil is well suited 
to farming if excess water is removed. It has moderate 
to severe limitations for recreational and urban develop: 
ments. Capability unit IIw-8 (3/9b) ; woodland suitabil- 
ity group G; recreation group 3. 


Berville Series 


The ВегуШе series consists of poorly drained, nearly 
level soils in depressions and drainageways on till plains 
and moraines. These soils formed in loamy and gravelly 
loamy material. The native vegetation consisted mainly 
of elm, ash, maple, and swamp white oak. 

In а representative profile the surface layer is very dark 
brown loam about 10 inches thick. The upper 5 inches of 
the subsoil is light brownish-gray, friable loam mottled 
with yellowish brown. The next 13 inches is light brown- 
ish-gray, firm gravelly sandy clay loam mottled with 
brownish yellow. The lower 9 inches is grayish-brown, 
firm gravelly light clay loam mottled with yellowish 
brown. The underlying material, beginning at a depth of 
about 37 inches, is brown light clay loam mottled with 
light gray. 

Permeability is moderately slow, the available water 
capacity is high, and fertility is high. Surface runoff is 
very slow or ponded. 

Berville soils are well suited to farming if excess water 
is removed. They are well suited to wetland wildlife 
habitat. Limitations for nonfarm uses are severe. These 
soils are poorly suited to woodland. 
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Мові areas of these soils are used for crops. Corn and 
forage are the main crops. À few areas are used for pas- 
ture or are wooded. 


Representative profile of Berville loam: 


Ар-0 to 10 inches, very dark brown (10YR 2/2) loam; 
weak, medium, granular structure; friable; less than 
5 percent coarse fragments; slightly acid; abrupt, 
smooth boundary. 

B21tg—10 to 15 inches, light brownish-gray (10YR 6/2) 
loam; few, fine, distinct, yellowish-brown (10YR 
5/6) mottles; weak, fine, subangular blocky struc- 
ture; friable; very dark brown (10YR 2/2) clay- 
organic films on surfaces of peds; less than 5 percent 
coarse fragments; neutral; gradual, wavy boundary. 

B22tg—15 to 28 inches, light brownish-gray (10YR 6/2) 
gravelly sandy clay loam; common, medium, dis- 
tinct, brownish-yellow (10YR 6/8) mottles; moder- 
ate, medium, subangular blocky structure; firm; clay 
films on surfaces of peds; 25 percent coarse frag- 
ments; mildly alkaline; gradual, wavy boundary. 

B28tg—28 to 37 inches, grayish-brown (10YR 5/2) gravelly 
light clay loam; common, medium, distinct, yellow- 
ish-brown (10YR 5/6) mottles; moderate, medium, 
subangular blocky structure; firm; clay films on sur- 
faces of peds; 25 percent coarse fragments; mildly 
alkaline; abrupt, wavy boundary. 

11С--87 to 60 inches, brown (10YR 5/3) light clay loam; 
many, medium, distinct, light-gray (10YR 7/1) 
mottles; very weak, coarse, subangular blocky struc- 
ture; firm; 5 percent coarse fragments; mildly alka- 
line; slight effervescence. 

The solum ranges from 18 to 42 inches in thickness and is 
slightly acid to moderately alkaline throughout. The A hori- 
zon is black (10YR 2/1), very dark brown (10YR 2/2), or 
very dark gray (10YR 3/1) and is 10 to 13 inches thick. The 
B horizon is gray (10YR 5/1), light brownish gray (10YR 
6/2), grayish brown (10YR 5/2), or dark gray (10YR 4/1). 
It ів loam, sandy clay loam, or light clay loam, or gravelly 
analogs of these textures. The IIC horizon is gray (10YR 
5/1), brown (10YR 5/3), or grayish brown (10YR 5/2) and 
is light clay loam or loam. It is mildly alkaline or moderately 
alkaline and has slight to strong effervescence. 

Berville soils formed in the same kind of material as Ken- 
dallville and Macomb soils. They have mottles in the В 
horizon that are lacking in Kendallville soils. They have a 
thicker, darker colored Ap or A1 horizon than Macomb 
soils. Berville soils have drainage similar to that of the Barry 
soils, bedrock variant, and to Barry and Brookston soils. They 
are deeper to bedrock than Barry soils, bedrock variant. 
They have gravelly layers in the Bt horizon, which are lack- 
ing in Barry and Brookston soils. 


Berville loam (0 to 2 percent slopes) (Bh).— This soil is 
in depressions, swales, and drainageways. The areas are 
small to large in size and irregular in shape. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Macomb soils, in higher lying 
areas, and areas of Richter soils, mainly along drainage- 
ways. Also included are a few areas of poorly drained 
Sebewa soils. 

Surface runoff is very slow or ponded. Permeability is 
moderately slow. The major concern of management is 
removal of excess water. 

Most areas of this soil are used for crops. This soil is 
well suited to farming if excess water is removed. It has 
severe limitations for recreational and urban develop- 
ments. Capability unit ITw-4 (3/2c) ; woodland suitability 
group Р; recreation group 4. 


Boyer Series 


The Boyer series consists of well-drained, nearly level 
to gently sloping soils on outwash plains and gently 


sloping to steep soils on moraines. These soils formed in 
sandy loam or loamy sand material, 24 to 42 inches thick, 
over gravelly sand. The native vegetation consisted 
mainly of oak, hickory, and maple. 

In a representative profile the surface layer is dark 
grayish-brown sandy loam about 8 inches thick. The sub- 
surface layer is brown heavy loamy sand about 4 inches 
thick. The upper 5 inches of the subsoil is dark yellowish- 
brown, very friable light sandy loam. The middle 9 inches 
is yellowish-brown, friable heavy sandy loam. The lower 
6 inches is dark yellowish-brown, firm gravelly sandy 
clay loam. The underlying material, beginning at a depth 
of about 32 inches, is brown gravelly coarse sand. 

Permeability is moderately rapid, and the available 
water capacity is low. Fertility is low for the loamy sand 
phases and medium for the sandy loam phases. 

The less sloping Boyer soils are moderately well suited 
to farming. They are well suited to openland and wood- 
land wildlife habitat. Limitations for nonfarm uses are 
few on less sloping soils. These soils are well suited to 
pines and moderately well suited to hardwoods. 

Most areas of the nearly level to sloping soils are used 
for crops. Many areas of the steeper soils have been 
farmed in the past but are now idle or are in brush and 
trees. The steepest soils remain in woodland. 

Representative profile of a Boyer sandy loam: 


Ар--0 to 8 inches, dark grayish-brown (10YR 4/2) sandy 
loam; weak, medium, granular structure; friable; 
less than 5 percent gravel; slightly acid; abrupt, 
smooth boundary. 

А2—8 to 12 inches, brown (1078 5/3) heavy loamy sand; 
weak, coarse, granular structure; very friable; less 
than 5 percent gravel; slightly acid; clear, wavy 
boundary. 

B1—12 to 17 inches, dark yellowish-brown (10YR 4/4) light 
sandy loam; weak, fine, subangular blocky struc- 
ture; very friable; 5 percent gravel; medium acid; 
clear, wavy boundary. 

B21t—17 to 26 inches, yellowish-brown (10YR 5/6) heavy 
sandy loam; weak, medium, subangular blocky 
structure; friable; clay films on surfaces of peds; 15 
percent fine gravel; slightly acid; gradual, wavy 
boundary. 

B22t—26 to 32 inches, dark yellowish-brown (10YR 4/4) 
gravelly sandy clay loam; weak, coarse, subangular 
blocky structure; firm; clay films on surfaces of 
peds; 25 percent gravel; neutral; abrupt, irregular 
boundary. 

1IC—32 to 60 inches, brown (10YR 5/8) gravelly coarse 
sand; single grain; loose; 30 percent gravel; mildly 
alkaline ; slight effervescence. 


The solum ranges from 24 to 46 inches in thickness, It is 
medium acid to slightly acid above the B22t horizon. The 
B22t horizon ranges from slightly acid to mildly alkaline. 
The Ap horizon is dark grayish brown (10YR 4/2) or brown 
(10YR 5/3) and is 7 to 10 inches thick. The B1 and B2it 
horizons are loamy sand or sandy loam. The ГЕС horizon is 
sand or coarse sand or is gravelly or very gravelly analogs of 
these textures. It is mildly alkaline or moderately alkaline 
and has slight or strong effervescence. 

Boyer soils formed in the same kind of material as Gilford 
and Wasepi soils. They lack the mottles in the solum that are 
typical of Gilford and Wasepi soils, and they have a thinner 
or lighter eolored A horizon than those soils. Boyer soils have 
drainage similar to that of the Fox, Lapeer, and Spinks soils. 
They have a lower content of clay in the Bt horizon than Fox 
soils. They have a coarser texture and average more coarse 
fragments in the C horizon than Lapeer soils. They have a finer 
texture in the solum than Spinks soils in horizons of similar 
horizon designation. 
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Boyer loamy sand, 0 to 2 percent slopes (BmA).— This 
soil is adjacent to more sloping Boyer soils. The areas are 
medium to large in size and irregular in shape. This soil 
has a profile similar to the one described as representa- 
tive of the series, except that it has a coarser texture. 
Included with this soil in mapping are the poorly drained 
Gilford soils in small depressions. 

Surface runoff is slow. The hazard of soil blowing is 
severe if the surface is exposed. The available water 
capacity is low, and fertility is low. The main concerns 
of management are control of soil blowing, conserving 
moisture, and improving and maintaining fertility and 
organic-matter content. 

Most areas of this soil are used for crops. A few areas 
are in second-growth woodland. This soil is moderately 
suited to farming. It has slight limitations for most recre- 
ational and urban developments. Capability unit IIIs-4 
(4a); woodland suitability group C; recreation group 1. 

Boyer loamy sand, 2 to 6 percent slopes (BmB).— This 
soil is on knolls and ridges. The areas are small to large 
in size and irregular in shape. This soil has a profile simi- 
lar to the one described as representative of the series, 
except that it has a coarser texture. Slopes are less than 
100 feet long. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Wasepi and poorly drained 
Gilford soils. Also included are a few small eroded areas 
where the slope is 4 to 6 percent. These eroded areas 
have lost as much as 6 inches of the original surface 
layer and are browner than the uneroded soils. 

Surface runoff is slow. The hazard of soil blowing is 
severe if the surface is exposed. The available water 
capacity is low, and fertility is low. The main concerns 
of management are conserving moisture, control of soil 
blowing, and improving and maintaining organic-matter 
content. 

Most areas of this soil are used for crops. This soil is 
moderately suited to farming. It has slight limitations for 
most recreational and urban developments. Capability 
unit IIIs-4 (4a); woodland suitability group C; recrea- 
tion group 1. 

Boyer loamy sand, 6 to 12 percent slopes (BnC).—This 
soil is on moraines. The areas are small to medium in 
size and irregular in shape. This soil has a profile similar 
to the one described as representative of the series, except 
that it has a coarser texture. Slopes are less than 100 feet 
long. Cobblestones and gravel are on the surface in some 
areas but do not interfere with tillage. 

Included with this soil in mapping are a few small 
areas of the poorly drained Gilford soils in depressions 
and narrow drainageways. Also included are small eroded 
areas that have lost as much as 8 inches of the original 
surface layer through erosion. The soils in these eroded 
areas are less productive, have less organic matter, and 
are browner than the uneroded soils. 

Surface runoff is slow to medium, and the hazard of 
erosion is moderate to severe. The available water capac- 
ity is low, and fertility is low. The main concerns of 
management are controlling erosion, conserving soil 
moisture, and improving and maintaining fertility and 
organic-matter content. 

Most areas of this soil are used for row crops. A few 
areas are used for hay. Other areas are used for perma- 


nent pasture or are in second-growth woodland. This soil 
is moderately suited to small grain and forage crops. It 
has moderate limitations for most recreational and urban 
developments. Capability unit ТИе-9 (4a); woodland 
suitability group C; recreation group 1. 

Boyer loamy sand, 12 to 18 percent slopes (BmD).— 
This soil is on moraines. The areas are small to medium 
in size and irregular in shape. This soil has а, profile simi- 
lar to the one described as representative of the series, 
except that it has a coarser texture. Because these soils 
are steeper and runoff is greater, this soil is more droughty 
than less sloping soils of this series. Because about 6 
inches of the original surface layer has been lost through 
erosion, the present surface layer is browner. 

Included with this soil in mapping are small severely 
eroded areas on side slopes and small areas of the poorly 
drained Gilford soils in small depressions and narrow 
drainageways. 

Surface runoff is medium to rapid, and the hazard of 
erosion is severe. The available water capacity is low, and 
fertility is low. The main concerns of management are 
controlling erosion and conserving moisture. Implement- 
ing conservation practices is difficult because of the many 
short complex slopes. 

Most areas of this soil have been farmed, but they are 
now used for pasture or hay. This soil is poorly suited to 
row crops and moderately suited to small grains and 
forage crops. It has severe limitations for most recrea- 
tional and urban developments. Capability unit ТУе-9 
(4a) | woodland suitability group C; recreation group 1. 

Boyer loamy sand, 18 to 25 percent slopes (BmE).—This 
soil is near drainageways or long narrow breaks along 
flood plains. The areas are small m size and irregular in 
shape. This soil has a profile similar to the one described 
as representative of the series, except that it has coarser 
texture. 

Included with this soil in mapping are a few small 
areas of Fox soils. Also included are a few small areas 
where slopes are 25 to 40 percent or where small, severely 
eroded areas occur on the side slopes. 

Surface runoff is rapid, and the hazard of erosion is 
severe. The available water capacity is low, and fertility 
is low. The main concerns of management are controlling 
erosion and conserving moisture. 

Most areas of this soil are not cultivated. This soil is 
not suited to row crops and small grains because it is 
steep and the hazard of erosion is severe. This soil is 
moderately well suited to pasture and forage crops. Over- 
grazing of pasture results in gullies and sheet erosion in 
places. This soil has severe limitations for recreational 
and urban developments. Capability unit VIe-2 (4a); 
woodland suitability group C; recreation group 1. 

Boyer very stony loamy sand, 2 to 6 percent slopes 
(BoB).—This soil is on knolls, ridges, and low mounds. The 
areas are small in size and irregular in shape. This soil 
has a profile similar to the one described as representative 
of the series, except that the surface layer and subsurface 
layer have a coarser texture. Stones, 10 to 20 inches in 
diameter and 5 to 30 feet apart, are on the surface or in 
the surface layer. Many cobblestones, 3 to 6 inches in 
diameter, are below the surface layer, at a depth of 10 to 
12 inches. Included with this soil in mapping are a few 
small areas of Gilford stony sandy loam in depressions. 
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Surface runoff is slow. The available water capacity is 
low, and fertility is low. The main concerns of manage- 
ment are controlling erosion, removing stones, and con- 
serving moisture. 

Most areas of this soil are used for pasture. А few 
areas remain wooded. Sufficient stones are present to 
make tillage of intertilled crops impractical. This soil is 
poorly suited to row crops. It has moderate to severe 
limitations for recreational and urban developments. 
Capability unit УТе-2 (42); woodland suitability group 
C; recreation group 1. 

Boyer sandy loam, 0 to 2 percent slopes (BrA).—This 
soil is on outwash plains. The areas are small to large in 
size and irregular in shape. This soil has the profile 
described as representative of the series. 

Included with this soil in mapping are small areas of 
the poorly drained Gilford soils in drainageways and 
depressions. Some of these included areas are covered by 
4 to 6 inches of sandy overwash material. 

Surface runoff is slow, and the hazard of soil blowing 
is moderate if large areas of the surface are exposed. The 
available water capacity is low, and fertility 18 medium. 
The main concern of management is conserving moisture. 

Most areas of this soil are cultivated. A few areas are 
in second-growth woodland. This soil is moderately 
suited to farming. It has slight limitations for recrea- 
tional and urban developments. Capability unit ITIs-4 
(42) ; woodland suitability group C; recreation group 1. 

Boyer sandy loam, 2 to 6 percent slopes (BrB).—This 
soil is оп knolls and ridges. The areas are small to large 
in size and irregular in shape. Slopes are less than 100 
feet long. 

Included with this soil in mapping are a few small 
areas of the poorly drained Gilford soils or the somewhat 
poorly drained Wasepi soils. Also included are a few 
eroded areas where the slope is 4 to 6 percent. These 
areas have lost as much as 6 inches of the original surface 
layer and are browner than the uneroded soils. 

Surface runoff is slow to medium, and the hazard of 
soil blowing is moderate if large areas of the surface are 
exposed. The available water capacity is low, and fertil- 
ity is medium. The main concern of management is con- 
serving moisture. 

Most areas of this soil are cultivated. A few areas are 
wooded. This soil is moderately suited to farming. It has 
slight limitations for recreational and urban develop- 
ments. Capability unit ITIs-4 (4а) ; woodland suitability 
group C; recreation group 1. 

Boyer sandy loam, 6 to 12 percent slopes (BrC).—This 
soil is on moraines and along drainageways and long, 
narrow breaks near flood plains. The areas are small in 
size and irregular in shape. Cobblestones and gravel are 
on the surface in some areas but not in sufficient quantity 
to interfere with tillage. 

Included with this soil in mapping are a few small 
areas of the poorly drained Gilford soils in depressions. 
Also included are some small eroded areas that have less 
organic matter and a browner surface layer. 

Surface runoff is medium, and the hazard of erosion is 
moderate to severe. The available water capacity is low, 
and fertility is medium. The main concerns of manage- 
ment are controlling water erosion and conserving mois- 
ture. 
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Most areas of this soil are used for crops, pasture, or 
hay. This soil is moderately to poorly suited to row crops. 
It has moderate limitations for most recreational and 
urban developments. Capability unit Пе-9 (4а); wood- 
land group С; recreation group 1. 4 

Boyer sandy loam, 12 to 18 percent slopes (Вг). —This 
hilly soil is on moraines. 'The areas are small in size and 
irregular in shape. This soil has lost as much as 6 inches 
of the original surface layer through erosion. This soil 
has a profile similar to the one described as representative 
of the series, except that the present surface layer is 
browner. 

Included with this soil in mapping are small, severely 
eroded areas on side slopes. In these areas the subsoil 1s 
exposed. Also included are small areas of the poorly 
drained Gilford soils in depressions and narrow drainage- 
ways. 

Surface runoff is rapid, and the hazard of erosion is 
severe. The available water capacity is low, and fertility 
is medium. The main concerns of management are con- 
trolling erosion and conserving moisture. Implementing 
conservation practices is difficult. 

Most areas of this soil have been farmed, but they are 
now in pasture or hay. A few areas are wooded. This soil 
js poorly suited to row crops and is moderately suited to 
small grains and forage crops. This soil has severe limita- 
tions for most recreational and urban developments. 
Capability unit IVe-9 (4a); woodland suitability group 
C; recreation group 1. 


Breckenridge Series 


The Breckenridge series consists of poorly drained, 
nearly level soils on till plains. These soils formed in 
sandy loam material, 18 to 42 inches thick, and in the 
underlying clay loam glacial till. The native vegetation 
consisted mainly of elm, ash, and red maple. 

In a representative profile the surface layer is very 
dark grayish-brown sandy loam about 10 inches thick. 
The subsurface layer is light brownish-gray loamy sand 
about 10 inches thick. The upper 6 inches of the subsoil 
is yellowish-brown, friable sandy loam mottled with light 
brownish gray; the lower 4 inches is grayish-brown, fri- 
able sandy clay loam mottled with olive yellow. The 
underlying material, beginning at a depth of about 30 
inches, is light brownish-gray clay loam mottled with 
olive brown. 

Permeability is moderately rapid in the subsoil and 
moderately slow in the underlying material. The avail- 
able water capacity is moderate, and fertility is high. 
Surface runoff is very slow or ponded. 

Breckenridge soils are well suited to farming if excess 
water is removed. They are well suited to wetland wild- 
life habitat. Limitations for most nonfarm uses are severe. 
These soils are generally poorly suited to woodland. 

Most areas of these soils are used for crops. A few areas 
are wooded. 

Representative profile of Breckenridge sandy loam: 

Ар—0 to 10 inches, very dark grayish-brown (10YR 3/2) 
sandy loam; weak, fine, granular structure; friable; 
less than 5 percent coarse fragments; mildly alka- 
line; abrupt, smooth boundary. 

A2g—10 to 20 inches, light brownish-gray (2.5Y 6/2) loamy 
sand; few, fine, faint, light olive-brown (2.5Y 5/8) 
mottles; weak, fine, subangular blocky structure; 
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friable; less than 5 percent coarse fragments; mildly 
alkaline, clear, wavy boundary. 

1821-20 to 26 inches, yellowish-brown (10YR 5/6) sandy 
loam; common, medium, distinct, light brownish- 
gray (2.5Y 6/2) mottles; weak, medium, subangular 
blocky structure; friable; less than 5 percent coarse 
fragments; mildly alkaline; clear, wavy boundary. 

B22tg—26 to 30 inches, grayish-brown (25Y 5/2) sandy clay 
loam; common, fine, distinct, olive-yellow (25Ү 
6/8) mottles; moderate, medium, subangular blocky 
Structure; friable; less than 5 percent coarse frag- 
ments; mildly alkaline; abrupt, wavy boundary. 

ПСЕ —30 to 60 inches, light brownish-gray (25Ү 6/2) clay 
loam; common, fine, distinct, olive-brown (25Ү 
4/4) mottles; massive; firm; 10 percent coarse frag- 
ments; mildly alkaline; slight effervescence. 

The solum ranges from 20 to 40 inches in thickness, but it 
is dominantly 25 to 35 inches thick. It is neutral or mildly 
alkaline throughout. The Ap horizon ів very dark brown 
(10YR 2/2), very dark grayish brown (10YR 3/2), or black 
(10YR 2/1) and is 9 to 12 inches thick. The A2g horizon is 
loamy sand or sandy loam. The B21 horizon is grayish brown 
(10YR 5/2), yellowish brown (10YR 5/6), or gray (10YR 
5/1) and is sandy loam or fine sandy loam. The B22tg hori- 
zon is gray (10YR 5/1), light brownish gray (10YR 6/2), or 
grayish brown (25Y 5/2) and is light clay loam or sandy 
clay loam. The IIC horizon is gray (10YR or 2.5X 5/1), gray- 
ish brown (10YR or 2.5Y 5/2), or light brownish gray (10YR 
or 25Y 6/2) and is loam or clay loam. The ПС horizon is 
mildly alkaline or moderately alkaline and has slight effer- 
vescence. 

The average annual temperature of these soils is a few 
degrees warmer, the matrix colors of some subhorizons are 
brighter and the dark-colored surface layer is thicker than is 
defined as the range for the series, but these differences do 
not alter the usefulness and behavior of these soils. 

Breckenridge soils formed in the same kind of material as 
Belding soils. They are not so brown in the B horizon as 
Belding soils, Breckenridge soils have drainage similar to 
that of Brevort and Colwood soils. They dominantly have a 
finer texture in the solum than Brevort soils. They lack the 
нае materia! in the С horizon that is in the Colwood 
soils, 

Breckenridge sandy loam (0 to 2 percent slopes) (Bi). 
This soil is in depressions and drainageways. The areas 
are small to large in size and irregular in shape. й 

Included with this soil in mapping are small areas in 
depressions that are covered by a thin layer of loamy over- 
wash. Also included are small areas of the somewhat 
poorly drained Belding soils at slightly higher elevations, 
and a few areas in small depressions that have a surface 
layer of muck. 

‚ Many areas of these soils are commonly ponded early 
in spring and after heavy rains. The main concern of 
management is removal of excess water. 

Most areas of this soil are used for crops. Some areas 
remain in woodland. This soil is well suited to farming 
if excess water is removed. Tt has severe limitations for 
recreational and urban developments. Capability unit 
IIw-8 (3/2c) ; woodland suitability group W; recreation 


group 4. 


Brevort Series 


The Brevort series consists of nearly level, poorly 
drained soils in depressions on till plains, lake plains, and 
outwash plains. These soils formed in sandy materials, 18 
to 42 inches thick, over loamy glacial till. The native 
eren consisted mainly of aspen, soft maple, and 
elm. 

Tn a representative profile the surface layer is very 
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dark grayish-brown loamy sand about 8 inches thick. The 
upper 10 inches of the subsoil is gray, very friable loamy 
Sand mottled with dark brown; the lower 10 inches is 
light brownish-gray, loose sand mottled with yellowish 
brown. The underlying material, beginning at а depth of 
about 28 inches, is light brownish-gray clay loam mottled 
with yellowish brown. : 

Permeability is moderately rapid in the sandy material 
in the upper 18 to 42 inches and moderately slow in the 
loamy underlying material. The available water capacity 
is moderate, and fertility is low. Surface runoff is very 
slow or ponded. 

Brevort soils are moderately suited to farming if excess 
water is removed and fertility is maintained. They are 
well suited to wetland wildlife habitat. Limitations for 
most nonfarm uses are severe. These soils are generally 
poorly suited to woodland. 

Most areas of these soils are used for crops or pasture. 
Some areas are wooded. 

Representative profile of Brevort loamy sand: 


Ар—0 to 8 inches, very dark grayish-brown (10YR 3/2) 
loamy sand; weak, fine, granular structure; very fri- 
able; less than 1 percent coarse fragments; mildly 
alkaline; abrupt, smooth boundary. 

В215—8 to 18 inches, gray (10YR 5/1) loamy sand; few, 
medium, distinct, dark-brown (10YR 4/3) mottles; 
very weak, coarse, granular structure; very friable; 
less than 1 percent coarse fragments; neutral; grad- 
ual, wavy boundary. 

B22—18 to 28 inches, light brownish-gray (10YR 6/2) sand; 
common, medium, distinct, yellowish-brown (10YR 
5/6) mottles; single grain; loose; less than 1 percent 
coarse fragments; mildly alkaline; abrupt, wavy 
boundary. 

11С--28 to 60 inches, light brownish-gray (10YR 6/2) clay 
loam; common, medium, distinct, yellowisb-brown 
(10YR 5/8) mottles; massive; firm; 5 percent coarse 
fragments; mildly alkaline; slight effervescence. 


The solum ranges from 20 to 40 inches in thickness, but it is 
dominantly 24 to 37 inches thick. It is neutral or mildly alka- 
line throughout. The Ap horizon is black (10YR 2/1), very 
dark grayish brown (10YR 3/2), or very dark brown (10YR 
2/2) and is 5 to 10 inches thick. The B21g horizon is grayish 
brown (10YR 5/2) or gray (10YR 5/1) and is sand or loamy 
sand. The IICg horizon is gray (10YR 5/1), grayish brown 
(10YR 5/2), or light brownish gray (10YR 6/2) and is loam, 
silty clay loam, or clay loam. It is mildly alkaline or moder- 
ately alkaline and has slight effervescence or strong 
effervescence. 

The average annual temperature of these soils is a few 
degrees warmer than is defined as the range for the series, 
but this difference does not alter the usefulness and behavior 
of these soils. 

Brevort soils formed in the same kind of material as Tosco 
and Menominee soils. They are grayer in the B horizon than 
Tosco soils. They have mottles in the solum that are lacking in 
Menominee solls. Brevort solls have drainage similar to that 
of the Breckenridge and Granby soils. They dominantly have 
а coarser texture in the solum than Breckenridge soils. They 
have a finer texture in the C horizon than Granby soils. 


Brevort loamy sand (0 to 2 percent slopes) (Bv)—This 
soil is in depressions and on broad flats. The areas are 
small to medium in size and irregular in shape. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Тозео soils, at slightly higher 
elevations. Also included are a few areas in which thin 
layers of sandy loam or sandy clay loam occur in the 
sandy material above the underlying clay loam. In a few 
areas the underlying material is stratified silt loam and 
very fine sand. Also included are a few areas that are 
gravelly throughout. 
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This soil is susceptible to soil blowing if the surface is 
exposed. The main concern of management is removing 
excess water, but control of soil blowing, conserving mois- 
ture, and improving and maintaining fertility are also 
important. 

Most areas of this soil are used for crops. А few areas 
remain wooded or are used for pasture. This soil is moder- 
ately suited to farming if excess water is removed and 
fertility is maintained. It has severe limitations for recrea- 
tional and urban developments. Capability unit IITIw-9 
(4/2c); woodland suitability group УУ, recreation 
group 4. 


Brookston Series 


The Brookston series consists of poorly drained, nearly 
level soils on till plains and moraines. These soils formed 
in loamy glacial till. The native vegetation consisted 
mainly of elm, ash, soft maple, and swamp white oak. 

In a representative profile the surface layer is very dark 
brown loam about 13 inches thick. The upper 4 inches of 
the subsoil is light brownish-gray, firm clay loam mottled 
with dark yellowish brown ; the lower 25 inches is grayish- 
brown, firm heavy clay loam mottled with dark yellowish 
brown. The underlying material, beginning at a depth of 
42 inches, is light brownish-gray heavy loam mottled with 
yellowish brown|(fig. 5). 

Permeability 15 moderately slow, the available water 
capacity is high, and fertility is high. Surface runoff is 
very slow or ponded. 

Brookston soils are well suited to farming if excess 
water is removed. They are well suited to wetland wild- 
life habitat. Limitations for most nonfarm uses are severe. 
These soils are generally poorly suited to woodland. 

Most areas of these soils are used for crops. A few areas 
are in woodland. 

Representative profile of Brookston loam: 

Ар--0 to 10 inches, very dark brown (10YR 2/2) loam; 
moderate, medium, granular structure; friable; less 
than 5 percent coarse fragments; neutral; abrupt, 
smooth boundary. 

А12—10 to 13 inches, very dark brown (10YR 2/2) heavy 
loam; weak, fine, subangular blocky structure; fria 
ble; less than 5 percent coarse fragments; neutral; 
clear, wavy boundary. 

B21tg—13 to 17 inches; light brownish-gray (10YR 6/2) 
clay loam; common, medium, inct, dark yellow- 
ish-brown (10YR 4/4) mottles; strong, medium, 
subangular blocky structure; firm; very dark brown 
(10YR 2/2) clay-organic films on surfaces of ped 
faces; les: percent coarse fragments; mildly 
alkaline; с avy boundary. 

B22tg—17 to 42 inches, grayish-brown (10YR 7 
loam; many, coarse, di 't, dark yellow 
(10YR 4/4) mottles; strong, coarse, subangular 
blocky structure; firm; dark-gray (10YR 4/1) clay 
films on surfaces of many peds; 5 percent coarse 
fragments; mildly alkaline; abrupt, wavy boundar. 

Cg—42 to 60 inch light brownish-gray (10YR 6/2) heavy 


loam; many, coarse, distinct,  yellowish-brown 
(10YR 5/6) mottles; massive; firm; 10 percent 
coarse fragments; mildly alkaline; slight efferves- 
cence. 


The solum ranges from 30 to 50 inches in thickness and is 
slightly acid to mildly alkaline throughout. The Ap horizon 
is black (10YR 2/1), dark gray (10YR 3/1), or very dark 
brown (10YR 2/2) and is 10 to 14 inches thick. The Bg 
horizon is gray (10YR 5/1), dark gray (10YR 4/1), light 
brownish gray (10YR 6/2), or grayish brown (10YR 5/2) 


Figure 5.—Profile of Brookston loam. The thick, dark-colored sur- 

face layer and gray subsoil are typical of Brookston soils. The 

grayish colors of the subsoil indicate that this soil has been wet 
for long periods of time. The numbers indicate depth in feet. 


and is clay loam or silty clay loam. The Cg horizon is loam, 
heavy loam, or light clay loam. It is mildly alkaline or mod- 
erately alkaline and has slight to strong effervescence. 

Brookston soils formed in the same kind of material as 
Celina, Conover, and Miami soils. They differ from Celina 
soils in having mottles in the upper part of the Bt horizon. 
They have a thicker, dark-colored A horizon than Conover soils. 
Brookston soils have mottles in the solum that are lacking in 
Miami soils. These soils have drainage similar to that of Barry 
soils, bedrock variant, and Barry, Berville, Colwood, and Lena- 
wee soils. They are deeper to bedrock than Barry soils, bedrock 
variant. They have less sand separates throughout than 
Barry soils. They lack the gravelly texture in the Bt horizon 
that is in the Berville soils. Brookston soils lack the stratified 
material in the С horizon that is in the Colwood and Lenawee 
soils. These soils have coarse fragments in the profile, which 
are lacking in Colwood and Lenawee soils. 


Brookston loam (0 to 2 percent slopes) (Bw) 
is in depressions, in swales, and on broad flats 
are small to large in size. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Conover soils, at slightly 
higher elevations, and small areas of the poorly drained 
Brevort soils. Also included are a few areas that have 


—This soil 
he areas 
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stones or cobblestones on the surface and small depressed 
areas that have a surface layer of muck. 

"This soil is ponded in some areas early in spring and 
after heavy rains. Permeability is moderately slow. The 
main concern of management is removal of excess water. 

Most areas of this soil are used for crops. A few areas 
are wooded. This soil is well suited to farming if excess 
water is removed. It has severe limitations for most 
recreational and urban developments. Capability unit 
115-4 (2.5c); woodland suitability group Р; recreation 
group 4. 


Carlisle Series 


The Carlisle series consists of very poorly drained, 
nearly level soils on till plains, outwash plains, and 
moraines. These soils formed in organic deposits, 42 
inches or more thick, that consisted largely of woody 
material, reeds, sedges, and grasses. The native vegeta- 
tion consisted mainly of ash, elm, soft maple, aspen, and 
alder. 

In a representative profile the surface Jayer is black 
muck about 8 inches thick. This layer contains small, 
partly decomposed, woody fragments. The second and 
third layers are dark reddish-brown, friable muck about 
39 inches thick. The underlying material, beginning at a 
depth of 46 inches, is dark reddish-brown mucky peat. 

Permeability is moderately rapid, the available water 
capacity is very high, and fertility is low. Phosphorus, 
potassium, and many micronutrients are commonly in 
short supply. Surface runoff is very slow or ponded. 

Carlisle soils are well suited to celery, mint, carrots, 
onions, and other specialty crops if carefully managed. 
They are well suited to wetland wildlife habitat. Limita- 
tions for most nonfarm uses are very severe. These soils 
are generally poorly suited to woodland. 

Many areas of these soils are cultivated. Corn is the 
main field crop. 


Representative profile of Carlisle muck: 


1—0 to 8 inches, black (10YR 2/1) muck; weak, fine, granu- 
lar structure; friable; common partly decomposed 
wood fragments; neutral. 

2—8 to 31 inches, dark reddish-brown (БУВ. 2/2) muck; 
weak, coarse, granular structure; friable; neutral. 

3—31 to 46 inches, dark reddish-brown (5YR 3/2) muck; 
massive; friable; slightly acid. 

4--46 to 60 inches, dark reddish-brown (БУВ 3/4) mucky 
peat; coarse, fibrous; platy structure; neutral. 


The organic material is 42 inches or more thick, The pro- 
file is slightly acid or neutral throughout. Content of woody 
fragments ranges from few to many in the upper 36 inches. 
In a few places a log, as much as 24 inches in diameter, is in 
the profile. The first horizon is about 6 to 15 inches thick. 
The second horizon is black (БУВ or 10YR 2/1), dark red- 
dish brown (БУВ 2/2, 3/2, 8/3, or 3/4), or brown (7.5YR 
4/2). The third and fourth horizons are dark reddish brown 
(БУВ. 3/2, 3/3, or 3/4), black (БУВ 2/1 ог 10YR 2/1), very 
dark brown (10YR 2/2), or dark brown (7.5YR 3/2) or 
very dark grayish brown (10YR 3/2). 

Carlisle soils have drainage similar to that of Edwards, 
Linwood, Tawas, and Wallkili soils. Carlisle soils lack the 
mari at a depth of less than 42 inches that is in the Edwards 
Soils. They lack mineral material at а depth of less than 42 
inches that is typical of Linwood and Tawas soils. Carlisle 
soils lack mineral material, 10 inches or more thick, immedi- 
ately above the organic material that is in the Wallkill soils, 


Carlisle muck (0 to 2 percent slopes) {Cg).—This soil is 
in depressions on lake plains, outwash plains, and 
moraines. The areas are small to large in size and irregu- 
lar in shape. Included with this soil in mapping in nar- 
row areas along the edges of this soil are areas of Tawas 
and Linwood soils. 

This soil is very susceptible to soil blowing if the sur- 
face is exposed. Permeability is moderately rapid. Fertil- 
ity is low. Frost damage early in spring and in fall is a 
hazard. The main concern of management is removal of 
excess water, but control of soil blowing, preventing frost 
damage, and improving and maintaining fertility are also 
important. 

Many areas of this soil are cultivated. This soil is well 
suited to vegetables, commercial sod production, corn, 
sugar beets, soybeans, and forage crops if carefully man- 
aged. It has very severe limitations for recreational and 
urban developments. Capability unit IIIw-15 (Мо): 
woodland suitability group J; recreation group 7. 


Celina Series 


The Celina series consists of moderately well drained, 
gently undulating soils on till plains and low moraines. 
These soils formed in loamy glacial till. The native vege- 
tation consisted mainly of oak, maple, beech, hickory, 
and ash. 7 

Їл а representative profile the surface layer is dark 
grayish-brown loam about 10 inches thick. The subsur- 
face layer is brown loam about 5 inches thick. The upper 
7 inches of the subsoil is brown, firm clay loam; the 
lower 8 inches is yellowish-brown, firm clay loam mot- 
tled with gray. The underlying material, beginning at a 
depth of about 30 inches, is grayish-brown heavy loam 
mottled with yellowish brown. 

Permeability is moderately slow, the available water 
capacity is high, and fertility is high. Surface runoff is 
slow to medium. 

Celina soils are well suited to farming. They are well 
suited to openland wildlife habitat. Limitations for most 
nonfarm uses are slight to moderate. These soils are well 
suited to hardwoods but poorly suited to pines. 

Most areas of these soils are used for crops. A few areas 
remain in woodland. 

Representative profile of а Celina loam: 

Ар--0 to 10 inches, dark grayish-brown (10YR 4/2) loam; 
moderate, medium, granular structure; friable; less 
than 5 percent coarse fragments; neutral; abrupt, 


smooth boundary. 
A2—10 to 15 inches, brown (10YR 5/8) loam; weak, coarse, 


granular structure; friable; less than 5 percent 
coarse fragments; slightly acid; clear, wavy 
boundary. 


B21t—i5 to 22 inches, brown (10YR 5/3) clay loam; mod- 
erate, medium, subangular blocky structure; firm; 
clay films on surfaces of peds; 5 percent coarse 
fragments; medium acid; gradual, wavy boundary. 

B22t—22 to 80 inches, yellowish-brown (10YR 5/4) clay 
loam; many, medium, distinct, gray (10YR 5/1) 
mottles; moderate, coarse, subangular blocky struc- 
ture; firm; clay films on surfaces of peds; 5 percent 
coarse fragments; slightly acid; abrupt, wavy 
boundary. 

C—30 to 60 inches, grayish-brown (10YR 5/2) heavy loam; 
common, medium, distinct, yeliowish-brown (10YR 
5/6) mottles; massive; firm; 5 percent coarse frag- 
ments; mildly alkaline; slight effervescence. 
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The solum ranges from 20 to 40 inches in thickness and із 
medium acid to mildly alkaline throughout. Depth to mot- 
tling ranges from 16 to 28 inches. The Ai horizon, where 
present, is very dark grayish brown (10YR 3/2) and is 1 to 
3 inches thick. The Ap horizon is 8 to 10 inches thick. The 
А? horizon is lacking in a few places. The Bt horizon is clay 
loam or silty clay loam. The C horizon is loam, silt loam, or 
light clay loam. It is mildly alkaline or moderately alkaline 
and has slight effervescence or strong effervescence. 

The Bt horizon of these soils has a lower average content 
of clay than is defined as the range for the series, and this 
difference alters the usefulness and behavior of these soils for 
many farm and nonfarm uses. 

Celina soils formed in the same kind of material as Brooks- 
ton, Conover, and Miami soils. Celina soils lack the mottles 
in the upper part of the Bt horizon that are in the Brooks- 
ton and Conover soils, They have mottles in the lower 
part of the Bt horizon that are lacking in Miami soils. 

Celina loam, 2 to 6 percent slopes (Ch8).—This soil is 
on knolls, ridges, and low mounds. The areas are small to 
large in size and irregular in shape. Slopes are less than 
100 feet long. This soil has the profile described as repre- 
sentative of the series. 

Included with this soil in mapping are small depres- 
sional areas that are covered by a thin layer of loamy 
overwash material. Also included are a few small eroded 
areas, at higher elevations, that are the source of the 
overwash materials. These eroded areas have a browner 
surface layer than this soil. Also included are a few areas 
where the surface layer is sandy loam. A few small wet 
areas and a few areas in drainageways are other inclu- 
sions. 

The hazard of erosion is slight to moderate. Permeabil- 
ity is moderately slow. The main concern of management 
is controlling water erosion, but removing excess water 
in small depressions and drainageways where needed 
is also a concern. 

Most areas of this soil are used for crops. A few areas 
remain in woodland. This soil is well suited to farming. 
Tt has slight to moderate limitations for recreational and 
urban developments. Capability unit Пе-2 (2.52) ; wood- 
lend suitability group D; recreation group 2. 

Celina loam, 2 to 6 percent slopes, moderately eroded 
(ChB2).—'This soil is оп knolls, ridges, and low mounds. 
The areas are small to medium in size and irregular in 
shape. Slopes are less than 100 feet long. This soil has a 
profile similar to that described as representative of the 
Series, except that in most places the present surface layer 
is а mixture of the original surface and subsurface layers 
and the upper part of the subsoil as а result of erosion. 
The present surface layer is grayish brown or brown. 

Included with this soil in mapping are small areas, 
especially at higher elevations, where the surface layer is 
heavy loam or clay loam. Also included are small areas 
of Brookston soils in depressions and drainageways and 
moderately well drained Tuscola soils in some areas. 

The hazard of erosion is moderate. Permeability is 
moderately slow. The main concern of management is 
controlling erosion, but improving of tilth and organic- 
matter content and removing excess water from seepy 
areas and drainageways are also concerns. 

Most areas of this soil are used for crops. This soil is 
well suited to farming. It has slight to moderate limita- 
tions for recreational and urban developments. Capabil- 
ity unit IIe-2 (2.52) ; woodland suitability group D; rec- 
reation group 2. 


Ceresco Series 


The Ceresco series consists of somewhat poorly 
drained, nearly level soils on flood plains of major streams 
and rivers. These soils formed in sandy loam water-laid 
materials. The native vegetation consisted mainly of elm, 
ash, and cotton wood. 

Та a representative profile the surface layer is very dark 
gray loam about 7 inches thick. The upper 17 inches of 
the subsoil is dark grayish-brown, very friable fine sandy 
loam mottled with grayish brown and yellowish brown; 
the lower 10 inches is dark brown, friable sandy loam 
mottled with gray and yellowish brown. The underlying 
material, beginning at a depth of about 34 inches, is hght 
brownish-gray light sandy loam mottled with yellowish 
brown and light olive brown. 

Permeability is moderately rapid, the available water 
capacity is moderate, and fertility is medium. Surface 
runoff 15 slow. These soils are susceptible to flooding in 
spring and after heavy rains. 

Ceresco soils are well suited to openland wildlife habi- 
tat and moderately suited to woodland and wetland wild- 
life habitat. Limitations for most nonfarm uses are severe. 
These soils are poorly suited to woodland. 

Most areas of these soils remain in woodland or are 
used for pasture. A few areas are used for crops. 

Representative profile of Ceresco loam : 


Ар—0 to 7 inches, very dark gray (10YR 3/1) light loam; 
weak, fine, granular structure; very friable; mildly 
alkaline; abrupt, smooth boundary. 

B21—7 to 24 inches, dark grayish-brown (10YR 4/2) fine 
sandy loam; common, medium, distinct, grayish- 
brown (10YR 5/2) and yellowish-brown (10YR 
5/8) mottles; weak, fine, granular structure; very 
friable; mildly alkaline; gradual, wavy boundary. 

B22—24 to 34 inches, dark-brown (10YR 4/3) sandy loam; 
common, medium, distinct, gray (10YR 5/1) and 
yellowish-brown (10YR 5/6) mottles; weak, fine, 
Subangular blocky structure; friable; mildly alka- 
line; gradual, wavy boundary. 

Cg—34 to 60 inches, light brownish-gray (2.5Х 6/2) light 
sandy loam; common, medium, distinct, yellowish- 
brown (10YR 5/8) and light olive-brown (25Ү 
5/4) mottles; massive; friable; mildly alkaline; 
slight effervescence. 


The A horizon is dark grayish brown (10YR 4/2) or very 
dark gray (10YR 3/1) and is mildly alkaline or neutral. The 
Al horizon, where present, is 4 to 6 inches thick. The Ap 
horizon is 7 to 10 inches thick. The B horizon bas thin strata 
of loamy sand in а few profiles. It has thin strata of black 
organic material in a few profiles. The В horizon is mildly 
alkaline or neutral. The Cg horizon bas thin strata of sand, 
loamy sand, and loam in a few places. It is mildly alkaline or 
moderately alkaline and has slight effervescence. 

The dark-colored surface layer of these soils is thinner 
than is defined as the range for the series, but this difference 
does not alter the usefulness and behavior of these soils. 

Ceresco soils formed in the same kind of material as 
Cohoctah and Landes soils. These soils lack gray or grayish 
matrix colors throughout the B horizon that are in the 
Cohoctah soils, They have gray or grayish matrix colors and 
mottles in the upper part of the subhorizons that are lacking 
in Landes soils, Ceresco soils are similar to the Shoais soils. 
They have а coarser texture in the subhorizons than Shoals 
soils. 


Ceresco loam (0 to 2 percent slopes) (Cm).—This soil is 
on the flood plains of the major streams and rivers. The 
areas are small to medium in size and irregular in shape. 

Included with this soil in mapping are small areas of 
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the poorly drained Cohoctah soils. Also included are 
small areas where the surface layer is sandy loam. 

This soil is high enough above the river that it is 
flooded most years in spring, but only once in 3 or 4 years 
during the growing season. The main concerns of man- 
agement are removal of excess water and flooding, but 
lack of suitable outlets for drainage and preventing frost 
damage are also important. 

Most areas of this soil are used for woodland or pasture. 
"This soil is not well suited to cultivation because of wet- 
ness and the hazard of flooding. A few areas are used for 
forage crops. Meandering streams, which are associated 
with this soil, cause many areas to be too small to farm. 
"This soil has severe limitations for recreational and urban 
developments. Capability unit Vw-3 (L-2c); woodland 
suitability group 5; recreation group 6. 


Cohoctah Series 


The Cohoctah series consists of poorly drained, nearly 
level soils on the flood plains of major streams and rivers. 
These soils formed in sandy loam water-laid materials. 
The native vegetation consisted mainly of elm, ash, swamp 
white oak, and red maple. 

In a representative profile the surface layer is very dark 
grayish-brown loam about 8 inches thick. The upper 10 
inches of the subsoil is gray, friable sandy loam mottled 
with dark brown; and the lower 10 inches is grayish- 
brown, friable sandy loam mottled with yellowish brown. 
The underlying material, beginning at a depth of about 
28 inches, is gray sandy loam mottled with dark yellow- 
ish brown. 

Permeability is moderately rapid, the available water 
capacity is moderate, and fertility is medium. Surface 
runoff is very slow or ponded. These soils are flooded 
during the growing season in most years. 

Cohoctah soils are poorly suited to farming because of 
a high water table, lack of drainage outlets, flooding, and 
frost hazard. They are well suited to wetland wildlife 
habitat. Limitations for most nonfarm uses are severe. 
These soils are poorly suited to woodland. 

Most areas of these soils are in woodland, unimproved 
pasture, or wildlife habitat. A few areas are used for 
crops. 

Representative profile of Cohoctah loam: 

Ар--0 to 8 inches, very dark grayish-brown (10YR 3/2) 
loam; weak, medium, granular structure; friable; 
slightly acid; abrupt, smooth boundary. 

B21g—8 to 18 inches, gray (10YR 5/1) sandy loam; few, 
fine, distinct, dark-brown (7.5YR 3/2) mottles; 
weak, fine, subangular blocky structure; friable; 
neutral; gradual, wavy boundary. 

B22g—i8 to 28 inches, grayish-brown (10YR 5/2) sandy 
loam; common, medium, distinct, yellowish-brown 
(10YR 5/4) mottles; massive ; friable; neutral; grad- 
ual, wavy boundary. 

Cg—28 to 60 inches, gray (10YR 5/1) sandy loam; common, 
medium, distinct, dark yellowish-brown (10YR 
4/4) mottles; massive; friable; mildly alkaline. 

The solum ranges from slightly acid to mildly alkaline 
throughout. The Ap horizon is very dark brown (10YR 

2/2), very dark grayish brown (10YR 3/2), or very dark 

gray (10YR 3/1) and is 6 to 10 inches thick. The Bg and Cg 

horizons contain strata of loam and 1оату sand in а few 
places. The thickness of the strata varies considerably within 
short distances. In а few places the Bg and Cg horizons 
contsin thin layers of biack (10YR 2/1) organic material. 


The Cg horizon is mildly alkaline or moderately alkaline. It 
has slight effervescence in a few places. 

The dark-colored surface layer of these soils is thinner than 
is defined as the range for the series, but this difference does 
not alter the usefulness and behavior of these soils. 

Cohoctah soils formed in the same kind of material as 
Ceresco and Landes soils. These soils have gray or grayish 
matrix colors throughout the B horizon that are lacking in 
Ceresco soils. They lack the brighter colors in the subhorizons 
that are in the Landes soils. Cohoctah soils are similar to 
Glendora and Sloan soils. They dominantly have a finer tex- 
ture in the subhorizons than Glendora soils. They dominantly 
have a coarser texture than Sloan soils. 

Cohoctah loam (0 to 2 percent slopes) (Cn).—This soil 
is on the flood plains of major streams and rivers. 'The 
areas are small to medium in size and irregular in shape. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Ceresco soils. Also included 
are areas that have a surface layer of silt loam or sandy 
loam. 

This soil is near enough to the level of the stream that 
it is flooded during the growing season in most years. 
The main concerns of management are removal of excess 
water, lack of suitable outlets for drainage, flooding, and 
preventing frost damage. 

Most areas of this soil are used for woodland and pas- 
ture. This soil is not suited to crops in most areas, because 
of wetness unless streams are straightened and deepened 
so that drainage outlets are available. It has severe limi- 
tations for recreational and urban developments. Capa- 
bility unit Vw-3 (L-2e) ; woodland suitability group О; 
recreation group 6. 


Colwood Series 


The Colwood series consists of poorly drained, nearly 
level soils on lake plains and outwash plains. These soils 
formed in water-laid materials consisting of stratified silt 
loam and fine and very fine sand. The native vegetation 
consisted mainly of soft maple, ash, elm, and alder. 

In a representative profile the surface layer is very 
dark brown loam about 12 inches thick. The upper 7 
inches of the subsoil is light brownish-gray, friable heavy 
loam with yellow mottles; the lower 19 inches is gray, 
friable light sandy clay loam mottled with brownish yel- 
low. The underlying material, beginning at a depth of 
about 38 inches, is light-gray, stratified very fine sand, 
fine sand, and silt loam mottled with brownish yellow 
and yellowish brown. 

Permeability is moderate, the available water capacity 
is high, and fertility is high. Surface runoff is very slow 
or ponded. 

Colwood soils are well suited to farming if excess water 
is removed. They are well suited to wetland wildlife 
habitat. Limitations for most nonfarm uses are severe. 
These soils are generally poorly suited to woodland. 

Most areas of these soils are used for crops. A few areas 
are used for woodland. 

Representative profile of Colwood loam: 

Ар—0 to 7 inches, very dark brown (10YR 2/2) loam; 
weak, fine, granular structure; friable; mildly alka- 
line; abrupt, smooth boundary. 

А12—7 to 12 inches, very dark brown (10YR 2/2) loam; 


weak, medium, granular structure; friable; mildly 
alkaline; clear, wavy boundary. 
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B21g—12 to 19 inches, light brownish-gray (10YR 6/2) 
heavy loam; common, fine, distinct, yellow (10YR 
1/6) mottles; moderate, medium, subangular blocky 
structure; friable; neutral; clear, wavy boundary. 

IIB22g—19 to 38 inches, gray (10YR 6/1) light sandy clay 
loam; common, medium, distinct, brownish-yellow 
(10YR 6/8) mottles; weak, coarse, subangular 
blocky structure; friable; neutral; abrupt, wavy 
boundary. 

IIICg—38 to 60 inches, light-gray (10YR 7/2) stratified very 
fine sand, fine sand, and silt loam; common, me- 
dium, distinct, brownish-yellow (10YR 6/8) and 
yellowish-brown (10YR 5/4) mottles; massive; fri- 
able; mildly alkaline; slight effervescen: 


The solum ranges from 30 to 50 inches in thickness and 
from slightly acid to mildly alkaline throughout. The Ap ho- 
rizon is black (10YR 2/1) or very dark brown (10YR 2/2). 
The Bg horizon is heavy fine sandy loam, heavy loam, light 
sandy clay loam, or light silty clay loam. The IIICg horizon 
is mildly alkaline or moderately alkaline and has slight 
effervescence or strong effervescence. 

Colwood soils formed in the same kind of material as 
Kibbie and Tuscola soils. These soils have a thicker, dark- 
colored A horizon than Kibbie soils. They have dominantly gray 
or grayish matrix colors in the subhorizons that are lacking 
in Tuscola во and they typically have a darker colored Ap 
horizon than those soils. Colwood soils have drainage similar to 
that of Breckenridge, Brookston, Lenawee, and Wal 
They have stratified material in the C horizon that is lacking 
in Breckenridge and Brookston soils, and they lack the coarse 
fragments in the profile that are typical of those soils. They 
dominantly have a coarser texture throughout than Lenawee 
soils. They lack the organic material, at depths between 10 and 
40 inches, that is in the Wallkill soils. 

Colwood loam (0 to 2 percent slopes) (Cs).—This soil is 
in depressions and swales. The areas are small to medium 
in size and irregular in shape. 

Ineluded with this soil т mapping are small areas of 
the somewhat poorly drained Kibbie soils at slightly 
higher elevations, and small, depressional areas of the 
poorly drained Lenawee soils. Also included are a few 
areas where the surface layer is muck or fine sandy 
loam. 

This soil is commonly ponded in some low depressions 
in spring and after heavy rains. The main concern of 
management is removal of excess water. 

Most areas of this soil are used for crops. A few areas 
are wooded. This soil is well suited to farming if excess 
water is removed. It has severe limitations for recrea- 
tional and urban developments. Capability unit IIw-6 
(2.5¢); woodland suitability group W; recreation 
group 4. 


Conover Series 


The Conover series consists of somewhat poorly 
drained, nearly level to gently sloping soils on till plains 
and low moraines. These soils formed in loamy glacial 
till. The native vegetation consisted mainly of oak, 
maple, hickory, and ash. 

In a representative profile the surface layer is very 
dark gray loam about 9 inches thick. The subsurface 
layer is brown loam about 4 inches thick. The upper 6 
inches of the subsoil is light brownish-gray, firm clay 
loam mottled with dark yellowish brown; the lower 17 
inches is pale-brown, firm clay loam mottled with yel- 
lowish brown. The underlying material, beginning at a 
depth of about 36 inches, is light, brownish-gray heavy 
loam mottled with yellowish brown 


Figure 6.—Profile of Conover loam. The thin subsurface layer is 
grayish brown when dry. The subsoil is blocky and firm. The 
numbers indicate depth in feet. 


Permeability is moderately slow, the available water 
capacity is high, and fertility is high. Surface runoff is 
slow to medium. | 

Conover soils are well suited to farming if ехсезв 
water is removed. They are well suited to openland wild- 
life. Limitations for many nonfarm uses are moderate to 
severe. These soils are generally poorly suited to wood- 
land. 

Most areas of these soils are used for сгорз. A few 
areas remain in woodland. 

Representative profile of a Conover loam: 

Ар--0 to 9 inches, very dark gray (10YR 3/1) loam; weak, 
medium, granular structure; friable; less than 5 per- 
cent coarse fragments; neutral; abrupt, smooth 
boundar 

9 to 13 inches, brown (10YR 5/3) loam; few, fine, dis- 

tinct, yellowish-brown (10YR 5/6) mottles; weak, 
medium, platy structure; friable; less than 5 percent 
coarse fragments; slightly acid; clear, wavy bound- 
ary. 

B21tg—13 to 19 inches, light brownish-gray (10YR 6/2) clay 
loam; common, medium, distinct, dark yellowish- 
brown (10YR 4/4) mottles; moderate, medium, 
subangular blocky structure; firm; clay films on sur- 
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faces of many peds; 5 percent coarse fragments; 
slightly acid; gradual, wavy boundary. 

B22t—19 to 36 inches, pale-brown (10YR 6/3) clay loam; 
many, coarse, distinct, yellowish-brown  (10YR 
5/6) mottles; moderate, coarse, subangular blocky 
Structure; firm; gray (10YR 5/1) clay films on sur- 
faces of peds; 5 percent coarse fragments; slightly 
acid; abrupt, wavy boundary. 

Cg—36 to 60 inches, light brownish-gray (10YR 6/2) heavy 
loam; common, medium, distinct, yellowish-brown 
(10YR 5/8) motiles; weak, coarse, subangular 
blocky structure; firm; 5 percent coarse fragments; 
mildly alkaline; slight effervescence. 

The solum ranges from 25 to about 40 inches in thickness 
and is slightly acid or neutral throughout. The Ap horizon is 
very dark gray (10YR 3/1) or very dark grayish brown 
(10YR 3/2) and is 7 to 9 inches thick. The A2 horizon is 
brown (10YR 5/3) or pale brown (10YR 6/3) and is 2 to 5 
inches thick. Mottles of yellowish brown (10YR 5/4, 5/6, or 
5/8), grayish brown (10YR 5/2), or light grayish brown 
(10YR 6/2) are in this horizon. In a few places the A2 hori- 
zon is mixed into the Ap horizon by plowing. The B horizon 
is light brownish gray (IOYR 6/2), pale brown (10YR 6/3), 
or brown (10YR 5/3) and is clay loam or silty clay loam. The 
С horizon is light brownish gray (10YR 6/2), brown (10YR 
5/8), or grayish-brown (10YR 5/2) and is heavy loam or 
light clay loam. It is mildly alkaline or moderately alkaline 
and has slight effervescence. 

Conover soils formed in the same kind of material as 
Brookston, Celina, and Miami soils. These soils have a thin- 
ner, dark-colored A horizon than the Brookston soils. They have 
motties in the upper part of the Bt horizon that are lacking in 
Celina soils. They have mottles in the solum that are lacking 
in Miami soils, Conover soils are similar to Belding, Macomb, 
and Metamora soils. They have a finer texture in the upper 
part of the profile than Belding soils, These soils lack the 
gravelly soil material in all or part of the B horizon that is 
in the Macomb soils. They have a finer texture in the upper 
part of the solum in the subhorizons than Metamora soils. 


Conover loam, 0 to 2 percent slopes (CtA).—This soil is 
in broad flat areas. The areas are small to large in size 
and irregular in shape. This soil has the profile described 
as representative of the series. 

Included with this soil in mapping are small areas of 
poorly drained Brookston soils in depressions and narrow 
drainageways. Also included are some small areas where 
the surface layer and subsoil are sand or loamy sand. 
Other inclusions are small areas where the surface layer 
is sandy loam or silt loam. 

Surface runoff is slow, and the hazard of erosion is 
slight. Permeability is moderately slow. The main con- 
cern of management is removal of excess water. 

Most areas of this soil are used for crops. This soil is 
well suited to farming if excess water is removed and 
tilth is maintained. It has moderate to severe limitations 
for recreational and urban developments. Capability unit 
Пу-4 (2.5b) ; woodland suitability group Z; recreation 
group 8. 

Conover loam, 2 to 6 percent slopes (C18).—This soil is 
on low knolls, ridges, and slopes along drainageways. 
The areas are small to medium in size and irregular in 
shape. 

Included with this soil in mapping are small areas of 
poorly drained Brookston soils in depressions and narrow 
drainageways. Also included are areas of depressional 
soils that have a surface layer of muck. Other inclu- 
sions are а few small areas of eroded soils that have а 
surface layer of brownish clay loam. In the included 
eroded areas the slope is 4 to 6 percent. 

Surface runoff is slow to medium, and the hazard of 
erosion is slight to moderate. Permeability is moderately 
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slow. The main concern of management is removing ex- 
cess water, but controlling erosion 18 also a concern. 

Most areas of this soil are used for crops. Some areas 
remain in woodland. This soil is well suited to farming 
if excess water is removed. It has moderate to severe 
limitations for recreational and urban developments. 
Capability unit Hw-5 (255); woodland suitability 
group 7; recreation group 3. 


Edwards Series 


The Edwards series consists of very poorly drained, 
nearly level soils in depressions on lake plains, glacial 
drainageways, and moraines. These soils formed in or- 
ganic materials, 12 to 42 inches thick, over marl. The 
native vegetation consisted mainly of elm, soft maple, 
and aspen. 

In a representative profile the upper 20 inches is black 
muck. Below this, the underlying material is white marl. 

Permeability is moderately rapid in the organic ma- 
terial and variable in the marl. The available water 
capacity is very high, and fertility is low. Surface run- 

is very slow or ponded. 

Edwards soils generally are poorly suited to farming. 
They are well suited to wetland wildlife habitat. Limita- 
tions for most nonfarm uses are severe. These soils are 
poorly suited to woodland. 

Most areas of these soils remain wooded or are in 
native pasture. A few areas are used for crops. 

Representative profile of Edwards muck: 

1— to 12 inches, black (10YR 2/1) muck; weak, fine, gran- 
ular structure; friable; mildly alkaline. 

2—12 to 20 inches, black (5YR 2/1) muck; weak, coarse, 
granular structure; friable; mildly alkaline. 


11С--20 to 42 inches, white (10YR 8/2) marl; massive, fri- 
able; moderately alkaline; violent effervescence. 


The organic material is 12 to 42 inches thick over marl. It 
is mildly alkaline or neutral throughout. The first horizon is 
very dark brown (10YR 2/2) or black (10YR 2/1). The 
second horizon is very dark gray (10YR 3/1), black (5YR 
2/1 or 10YR 2/1), or dark reddish brown (БУВ 3/2, 3/3, or 
8/4). The ИС horizon is light gray (10YR 7/1 or 7/2), pink- 
ish white (7.5YR 8/2), or white (10YR 8/1 or 8/2). The ИС 
horizon is moderately alkaline and has violent effervescence. 

Edwards soils are similar to Carlisle, Linwood, and Tawas 
soils. They have thinner organic deposits than Carlisle soils. 
They have marl in the profile, but Linwood soils have loamy 
material and Tawas soils have sandy material. 

_ Edwards muck (0 to 2 percent slopes) (Ek.— This soil 
is on swampy flats on lake plains, in drainageways, and 
in shallow depressions and swales on uplands. The areas 
are small to medium in size and irregular in shape. Most 
areas occur as narrow, marginal areas around lakes or 
around areas of Tawas or Carlisle soils. 

Included with this soil in mapping are small areas 
where the organic material is less than 12 inches thick. 
Also included are some areas where the marl is under- 
lain, at depths of 20 to 35 inches, by sand or gravelly 
sand. Small areas of Тамає or Carlisle soils are also in- 
cluded. 

This soil is very susceptible to soil blowing if the sur- 
face is exposed. Fertility is low, and micronutrients are 
in short supply. The main concerns of management are 
removing excess water, control of soil blowing, low fer- 
tility, and the shallowness to marl. Preventing frost 
damage is also important. 
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Most areas of this soil are in woodland or native pas- 
ture. À few areas are used for crops. This soil is poorly 
suited to farming. It has very severe limitations for 
recreational and urban developments. Capability unit 
IVw-6 (M/mc); woodland suitability group J; recrea- 
tion group 7. 


Eel Series 


The Ee! series consists of moderately well drained, 
nearly level soils on flood plains of major streams in the 
county. These soils formed in loamy water-laid materials. 
Ín this county Eel soils are mapped in ап undifferentiated 
unit with Abscota and Landes soils. The native vegeta- 
tion а mainly of beech, elm, hickory, sugar maple, 
and oak. 


In a representative profile the surface layer is dark 
grayish-brown loam about 10 inches thick. The upper 12 
inches of the subsoil is brown, friable loam; the lone 8 
inches is dark-brown, friable loam mottled with gray. 
The underlying material, beginning at a depth of about 
30 inches, is light brownish-gray heavy loam mottled with 
dark yellowish brown. 

Permeability is moderate, the available water capacity 
is high, and fertility is high. These soils are seldom 
flooded after May. Surface runoff is slow. 

Eel soils are seldom used for crops, because of suscep- 
tibility to flooding and because the areas are small and 
isolated. They are well suited to openland and woodland 
wildlife habitat. Limitations for many nonfarm uses are 
moderate to severe. These soils are moderately suited to 
woodland. 

Most areas of these soils are used for recreation or they 
are idle, wooded, or in brush. A few areas are used for 
crops. 

Representative profile of Eel loam, from an area of 
Eel, Landes, and Abscota soils : 


Ар—0 to 10 inches, dark grayish-brown (10YR 4/2) loam; 
weak, fine, granular structure; friable; slightly acid ; 
abrupt, smooth boundary. 

В21--10 to 22 inches, brown (10YR 5/3) loam; weak, coarse, 
granular structure; friable; slightly acid; gradual, 
wavy boundary. 

B22—22 to 30 inches, dark-brown (10YR 4/3) loam; many, 
medium, distinct, gray (10YR 5/1) mottles; weak, 
fine, subangular blocky structure; friable; neutral; 
gradual, wavy boundary. 

Cg—30 to 60 inches, light brownish-gray (10YR 6/2) heavy 
loam; common, medium, distinct, dark yellowish- 
brown (10YR 4/4) mottles; massive; friable; mildly 
alkaline. 


The solum ranges from 24 to 40 inches in thickness and is 
slightly acid or mildly aikaline throughout. Depth to mottles 
is 17 to 28 inches. The Ap horizon is brown (10YR 4/3) or 
dark grayish brown (10YR 4/2) and is 8 to 11 inches thick. 
The B and C horizons are silt loam, loam, light clay loam, or 
light silty clay loam. These horizons have thin layers of sandy 
loam or black (10YR 2/1) organic materials, 1 to 4 inches 
thick, in a few places. 

These soils lack effervescent material within a depth of 
40 inches, which is in the defined range for the series, but 
this difference does not alter the usefulness and behavior of 
these soils. 

Eel soils formed in the same kind of material as Shoals 
and Sloan soils. These soils dominantly have less gray or 
grayish colors in the B horizon than Shoals and Sloan soils. 
"They have a thinner or lighter colored A horizon than Sloan 
soils. In this county Eel soils are mapped in an undifferenti- 
ated unit with Abscota and Landes soils. They dominantly 


have a finer texture in the subhorizons than Abscota and 
Landes soils. 

Eel, Landes, and Abscota soils (0 to 2 percent slopes) 
{En).—These soils are оп the flood plains of major rivers and 
streams. The areas are small in size and irregular in 
shape. Eel soil makes up about 45 percent of this undif- 
ferentiated group; Landes soil, about 33 percent; and 
Abscota soil, about 22 percent. The Eel soil has a loam 
surface layer; the Landes and Abscota soils have a sandy 
loam surface layer. 

Included with these soils in mapping are small areas 
that contain gravelly sand at a depth below 40 inches. 
Also included are a few small wet areas, especially in old 
stream channels. 

This undifferentiated group is high enough above the 
streams that it is normally flooded only before the grow- 
ing season in spring. The available water capacity is low, 
and fertility is low in Abscota soil. The main concerns of 
management are moderate frost hazard, occasional flood- 
ing, and, in Abscota soil, low soil moisture. 

Most areas of this undifferentiated group are small and 
are used for pasture, woodland, or recreation. Some larger 
areas are used for crops, but most areas are too small and 
isolated for this use. Other areas are idle. This undifferen- 
tiated group has moderate to severe limitations for recrea- 
tional and urban developments. Capability unit Vw-3 
(L-2a, L-4a); woodland suitability group О; recreation 
group 6. 


Fox Series 


The Fox series consists of well-drained, gently sloping 
to moderately steep soils on outwash plains and moraines. 
These soils formed in gravelly loam, 24 to 42 inches thick, 
over gravelly coarse sand. The native vegetation con- 
sisted mainly of oaks, maple, hickory, and beech. 

In a representative profile the surface layer is dark 
grayish-brown sandy loam about 7 inches thick. The sub- 
surface layer is brown sandy loam about 4 inches thick. 
The subsurface layer is brown sandy loam about 4 inches 
thick. The upper 5 inches of the subsoil is dark-brown, 
friable gravelly loam; the middle 8 inches is yellowish- 
red, friable gravelly clay loam; the lower 12 inches is 
reddish-brown, friable gravelly sandy clay loam. The un- 
derlying material, beginning at a depth of about 36 
inches, is very pale brown gravelly coarse sand. . 

Permeability is moderate, the available water capacity 
is moderate, and fertility is medium. 

Fox soils are well suited to farming. They are well 
suited to openland wildlife habitat. Limitations for non- 
farm uses are slight on the less sloping soils and moder- 
ate to severe on the more sloping soils. These soils are 
well suited to woodland. 

Most areas of the less sloping soils are used for crops. 
The steeper areas are mostly used for permanent pasture, 
and a few areas are used for hay or small grain, or are 
idle. 

Representative profile of a Fox sandy loam: 

Ap—9 to 7 inches, dark grayish-brown (10YR 4/2) sandy 
loam ; weak, fine, granular structure; friable; slightly 
acid; abrupt, smooth boundary. 

А2—7 to 11 inches, brown (10YR 5/3) sandy loam; weak, 


coarse, granular structure; friable; slightly acid; 
clear, wavy boundary. 
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В21--11 to 16 inches, dark-brown (7.5YR 4/4) gravelly 
loam; moderate, medium, subangular blocky struc- 
ture; friable; clay films on surfaces of peds; 20 per- 
cent gravel; medium acid; clear, wavy boundary. 

В221—16 to 24 inches, yellowish-red (5YR 4/6) gravelly clay 
loam; moderate, medium, subangular blocky struc- 
ture; friable; clay films on surfaces of peds; 20 per- 
cent gravel; slighily acid; clear, wavy boundary. 

B23t—24 to 36 inches, reddish-brown (5YR 4/4) gravelly 
sandy clay loam; moderate, medium, subangular 
blocky structure; friable; clay films on surfaces of 
peds; 25 percent gravel; mildly alkaline; abrupt, 
irregular boundary. 

116--36 to 60 inches, very pale brown (10YR 7/4) gravelly 
coarse sand; single grain; loose; 30 percent gravel; 
mildly alkaline; slight effervescence. 

The solum ranges from 24 to 40 inches in thickness. Cob- 
blestones are in the lower part of the B horizon and in the C 
horizon in a few places. The A1 horizon, where present, is 
very dark grayish brown (10YR 3/2) and is 1 to 3 inches 
thick. The A horizon ranges from strongly acid to slightly 
acid, The B horizon is dark yellowish brown (10YR 4/4), 
yellowish red (БУВ 4/6), reddish brown (БУВ 4/4), dark 
brown (7.5YR 4/4), or yellowish brown (10YR 5/4, 5/6, ог 
5/8). It is loam, sandy clay loam, or clay loam and gravelly 
analogs of these textures. The 110 horizon is yellowish brown 
(10YR 5/4, 5/6, or 5/8), very pale brown (10YR 7/4), or 
Hight yellowish brown (10YR 6/4) and is gravelly coarse 
sand or very gravelly coarse sand. It is mildly alkaline or 
moderately alkaline and has slight effervescence or strong 
effervescence. 

These soils, on the average, have more gravel in the lower 
part of the solum than is defined as the range for the series, 
but this difference does not alter the usefulness and behav- 
ior of these soils. 

Fox soils formed in the same kind of materia! as Matherton 
and Sebewa soils, They lack mottles in the solum that are in 
the Matherton and Sebewa soils, and they have a thinner or 
lighter colored A horizon than those soils. Fox soils are simi- 
lar to Boyer, Kendallville, and Miami soils. On the average, 
these soils have а higher content of clay in the Bt horizon 
than Boyer soils. They have a соагвег texture in the C hori- 
zon than Kendallville and Miami soils. They dominantly 
average а higher content of coarse fragments in the lower 
part of the solum than Miami soils. 


Fox sandy loam, 2 to 6 percent slopes (FoB).—This soil 
is on low knolls, ridges on plains, and slopes along drain- 
ageways on uplands. The areas are small to medium in 
size and irregular in shape. This soil has the profile de- 
Scribed as representative of the series. Slopes are less than 
100 foot long. 

Included with this soil in mapping are small areas of 
poorly drained Sebewa soils in small depressions and nar- 
row drainageways. Also included in some areas are the 
well-drained Kendallville soils. А. few small eroded areas 
are included at higher elevations. Also included are some 
areas where the surface layer is loam. 

Surface runoff is slow to medium, and the hazard of 
erosion is slight or moderate. The main concern of man- 
agement is controlling erosion, but conserving moisture 
is also а concern. 

Most areas of this soil are used for crops. A few areas 
are used for woodland or pasture. This soil is well suited 
to farming. It has slight limitations for most recreational 
and urban developments. Capability unit IIe-3 (За); 
woodland suitability group U ; recreation group 2. 

Fox sandy loam, 6 to 12 percent slopes (FoC).—This 
soil is on knolls, ridges, and foot slopes on plains and up- 
Jands. The areas are small or medium in size and irregular 
in shape. This soil has а profile similar to the one de- 
seribed as representative of the series, except that the 
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surface layer is lighter brown and is thinner in a few 
areas because of erosion. 

Included with this soil in mapping are small areas of 
the poorly drained Sebewa soils in small depressions and 
narrow drainageways. Also included are some areas where 
cobblestones and gravel are scattered on the surface, but 
not in sufficient amounts to hinder tillage. 

Surface runoff is medium, and the hazard of erosion is 
moderate. The main concern of management is control- 
ling erosion, but conserving moisture is also в concern. 

Most areas of this soil are used for crops. Some areas 
are wooded, idle, or are used for pasture. This soil is 
moderately suited to farming. It has moderate limitations 
for most recreational and urban developments. Capability 
unit IITe-6 (За); woodland suitability group U; recrea- 
tion group 2. 

Fox sandy loam, 12 to 18 percent slopes (FoD).—This 
soil is on short, convex slopes on uplands and on short 
slopes adjacent to narrow valleys. 'The areas are small in 
Size and irregular in shape. Slopes are 50 to 75 feet in 
length. This soil has a profile similar to the one described 
as representative of the series, except that the present 
surface layer is browner and thinner in most places. 

Included with this soil in mapping are smal] eroded 
areas where the original surface layer has been mixed 
with the upper part of the subsoil or has been removed 
through erosion. Also included are small areas of the 
poorly drained Sebewa soils in small depressions and nar- 
row drainageways. 

Surface runoff is rapid, and the hazard of erosion is 
severe. If this soil is farmed intensively, much of the 
water from rainfall runs off and little enters the soil to 
be used by crops. The main concerns of management are 
controlling erosion, conserving moisture, and implement- 
ing conservation practices. This is difficult because of 
Short, complex slopes. 

Most areas of this soil are used for permanent pasture. 
A few areas are used for hay or small grain. This soil is 
poorly suited to cultivated crops. It has severe limita- 
tions for most recreational and urban developments. Cap- 
ability unit ТУе-4 (За); woodland suitability group U; 
recreation group 2. 


Gilford Series 


'The Gilford series consists of poorly drained, nearly 
level soils on outwash plains, lake plains, and glacial 
drainageways. These soils formed in sandy loam mate- 
rials, 28 to 40 inches thick, over fine gravelly sand. The 
native vegetation consisted mainly of swamp white oak, 
aspen, and soft maple. 

In а representative profile the surface layer is black 
sandy loam about 10 inches thick. 'The subsurface layer is 
very dark grayish-brown sandy loam about 4 inches thick. 
The upper 15 inches of the subsoil is light brownish-gray, 
friable fine sandy loam mottled with light olive brown, 
and the lower 7 inches is grayish-brown, friable sandy 
loam mottled with light olive brown. The underlying 
material, beginning at a depth of about 36 inches, is light 
brownish-gray fine gravelly sand. 

Permeability is moderately rapid, the available water 
capacity is low, and fertility is medium. Surface runoff 
is very slow or ponded. 
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Gilford soils are moderately suited to farming if excess 
water is removed. They are well suited to wetland wild- 
life habitat. Limitations for most nonfarm uses are 
severe. These soils are poorly suited to woodland. 

Most areas of these soils are used for crops. A few 
areas are used for pasture or are wooded. 

Representative profile of а Gilford sandy loam: 


Ар—0 to 10 inches, black (10YR 2/1) sandy loam; weak, 
fine, granular structure; friable; neutral; abrupt, 
smooth boundary. 

A12—10 to 14 inches, very dark grayish-brown (10YR 3/2) 
sandy loam; weak, medium, granular structure; fri- 
able; neutral; clear, wavy boundary. 

B21g—14 to 29 inches, light brownish-gray (25Y 6/2) fine 
sandy loam; common, fine, distinct, light olive- 
brown (2.5Y 5/6) mottles; weak, medium, subangu- 
lar blocky structure; friable; very dark grayish- 
brown (10YR 3/2) organic films on surfaces of 
peds in upper part; neutral; gradual, wavy bound- 


ary. 

B22g—29 to 36 inches, grayish-brown (25Ү 5/2) sandy 
loam; common, medium, distinct, light olive-brown 
(257 5/6) шоев; weak, medium, subangular 
blocky structure; friable; 5 percent fine gravel; 
mildly alkaline; abrupt, wavy boundary. 

IIC—36 to 60 inches, light brownish-gray (2.5Y 6/2) fine 
gravelly sand; single grain; loose; 30 percent fine 
gravel; mildly alkaline; slight effervescence. 


The solum ranges from 28 to 40 inches in thickness and is 
slightly acid to mildly alkaline throughout. The Ap horizon is 
very dark brown (10YR 2/2) or black (10YR 2/1) and is 
10 to 16 inches thick. The B horizon is gray (10YR 5/1), 
light brownish gray (2.5Y or 10YR 6/2), grayish brown 
(2.5¥ to 10YR 5/2), or dark gray (10ХБ 4/1) and is sandy 
loam, fine sandy loam, or light sandy clay loam. The IIC ho- 
rizon is gray (10YR 5/1), grayish brown (25Ү or 10YR 
5/2), or light brownish gray (2.5Y or 10YR 6/2). It is sand 
ог coarse sand and gravelly or very gravelly analogs of these 
textures. It is mildly alkaline or moderately alkaline and has 
slight effervescence or strong effervescence. 

Gilford soils formed in the same kind of material as Boyer 
and Wasepi soils. These soils have mottles in the solum that 
are lacking in Boyer soils. They have a thicker, dark-colored 
А horizon than Boyer and Wasepi soils. Gilford soils are similar 
to Barry, Gladwin, Granby, and Sebewa soils. They have grav- 
elly sand in the C horizon that is lacking in Barry soils. They 
lack the brighter matrix colors in the B horizon that are in the 
Gladwin soils. Gilford soils have a finer texture in the solum 
than Granby soils and have а coarser texture in the B horizon 
than Sebewa soils. 

Gilford sandy loam (0 to 2 percent slopes) (Gg).—This 
soil is in depressions, swales, and drainageways. The areas 
are small to medium in size and irregular in shape. This 
Soil has the profile described as representative of the 
Series. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Wasepi soils at slightly 
ps ir elevations. Also included are some areas where 
cobblestones and gravel are on the surface, but not in 
sufficient quantities to interfere with tillage. Also in- 
cluded are a few small areas that are severely limited for 
farming because of the numerous stones on the surface 
and in the subsoil. In addition, several small areas are 
included where alkaline gravelly sand begins at а depth 
of less than 24 inches. 

This soil is ponded in some areas early in spring and 
after heavy rains. The main concerns of management are 
removing excess water and conserving soil moisture in 
drained areas. 

Most of this soil is used for crops. А few areas are in 
pasture or woodlend. This soil is moderately suited to 
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farming if excess water is removed. It has severe limita- 
tions for recreational and urban developments. Capability 
unit IlIw-6 (4c) ; woodland suitability group W; recrea- 
tion group 4. 

Gilford stony sandy loam (0 to 2 percent slopes) (Ghl.— 
This soil is in old glacial drainageways. The areas are 
small in size and irregular in shape. Stones, 10 to 20 inches 
in diameter and 5 to 30 feet apart, are on the surface or 
within the surface layer. Cobblestones, 3 to 6 inches in 
алеи are in many areas in ће upper part of the sub- 
soil. 

Included with this soil in mapping are a few small, 
nonstony areas of Gilford sandy loam. Also included are 
а few small areas where the subsoil is clay loam and is 
thicker than that of the profile described as representa- 
tive. 

"The main concerns of management are removal of ex- 
cess water and stones. 

Most areas of this soil are used for pasture. Some areas 
remain in woodland. Stones are present in numbers that 
make tillage of cultivated crops impractical. The вої! has 
severe limitations for recreational and urban develop- 
ments, Capability unit Vw-1 (4c); woodland suitability 
group W; recreation group 4. 


Gladwin Series 


The Gladwin series consists of somewhat poorly 
drained, nearly level soils on outwash plains, lake plains. 
and low beach ridges. These soils formed in loamy sand 
and sandy loam materials, 18 to 42 inches thick, over 
gravelly sand. The native vegetation consisted mainly of 
maple, oak, hickory, and beech. 

In a representative profile the surface layer is very dark 
grayish-brown loamy sand about 7 inches thick. The upper 
15 inches of the subsoil is dark yellowish-brown, very 
friable loamy sand mottled with brownish yellow; and the 
lower 10 inches is dark-brown, friable any loam mottled 
with gray and reddish yellow. The underlying material, 
beginning at a шин of about 32 inches, is very pale 
brown gravelly sand. 

Permeability is moderately rapid, the available water 
capacity is low, and fertility is low. Surface тапой is 
slow. 

Gladwin soils are moderately suited to farming if ex- 
cess water is removed, if the soil is fertilized, and if 
moisture is conserved. They are well suited to openland 
wildlife habitat. Limitations for most nonfarm uses are 
moderate to severe. These soils are generally poorly suited 
to woodland. 

Most areas of these soils are used for woodland, pasture, 
hay, or small grain. A few areas are used for corn and 

ns. 

Representative profile of Gladwin loamy sand : 

Ap—O to 7 inches, very dark grayisb-brown (10YR 8/2) 
loamy sand; weak, fine, granular structure; very 
friable; slightly acid; abrupt, smooth boundary. 

Bir—7 to 22 inches, dark yellowish-brown (10YR 4/4) loamy 
sand; few, fine, distinct, brownish-yellow (10YR 
6/6) mottles; weak, fine, subangular blocky struc- 
ture; very friable; less than 5 percent gravel; 
slightly acid; clear, wavy boundary. 

Bt—22 to 32 inches, dark-brown (7.5YR 4/4) sandy loam; 


common, medium, distinct, gray (10YR 5/1) mot- 
tles and common, fine, distinct, reddish-yellow 
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(7.5YR 6/8) mottles; weak, medium, subangular 
blocky structure; friable; clay films on surfaces of 
peds; 10 percent fine gravel; neutral; abrupt, wavy 
boundary. 

IIC—32 to 60 inches, very pale brown (10YR 7/4) gravelly 
sand; single grain; loose; 25 percent fine gravel; 
mildly alkaline; slight effervescence. 


The solum ranges from 20 to 40 inches in thickness and 
from medium acid to mildly alkaline in reaction throughout 
the profile. The A1 horizon, where present, is very dark 
brown (10YR 2/2) and is 1 to 4 inches thick. The A2 hori- 
zon, where present, is gray (10YR 5/1 or 6/1) and is 2 to 4 
inches thick. The Ap horizon is very dark gray (10YR 3/1) 
or very dark grayish brown (10YR 3/2) and is 6 to 10 
inebes thick. The Bt horizon is dark yellowish brown (10YR 
4/4), dark brown (7.5YR 4/4), or yellowish brown (10YR 
5/4, 5/6, 5/8) and is gravelly sandy loam or sandy loam. It 
is 6 to 11 inches thick. The ПС horizon is pale brown (10YR 
6/3) or very pale brown (10YR 7/4) and is sand or coarse 
sand or gravelly or very gravelly analogs of these textures. It 
is mildly alkaline or moderately alkaline and has slight effer- 
vescence or strong effervescence. 

The average annual temperature of these soils is a few de- 
grees warmer than is defined as the range for the serles, but 
this difference does not alter the usefulness and behavior of 
these soils. 

Gladwin solls formed in the same kind of material as 
Mancelona soils. These soils have mottles in the solum that 
are lacking in Mancelona soils. Gladwin soils are similar to 
Gilford soils. They lack the gray or grayish matrix colors in 
the B horizon that are in the Gilford soils. 

Gladwin loamy sand, 0 to 2 percent slopes (GmA).— 
This soil is on flats and low ridges. The areas are small to 
medium in size and irregular in shape. 

Included with this soil in mapping are small areas of 
poorly drained Gilford soils in depressions. Also included 
are & few gently sloping areas on ridges and low mounds. 

This soil is very susceptible to soil blowing if the sur- 
face is exposed. Permeability is moderately rapid, the 
available water capacity is low, and fertility is low. The 
main concerns of management are removing excess water 
and conserving moisture. | 

Most areas of this soil are used for woodland, pasture, 
hay, or small grain. А few areas are used for row crops. 
This soil is moderately suited to farming if excess water 
is removed, if the soil is fertilized, and if moisture is 
conserved. It has moderate to severe limitations for re- 
creational and urban developments. Capability unit ITIw- 
5 (4b) | woodland suitability group G; recreation group 5. 


Glendora Series 


The Glendora series consists of poorly drained, nearly 
level soils on flood plains of the larger streams and rivers. 
These soils formed in sandy water-laid materials. The 
native vegetation consisted mainly of elm, ash, swamp 
white oak, and aspen. 

In a representative profile the surface layer is very dark 
grayish-brown sandy loam about 8 inches thick. The upper 
6 inches of the subsoil is dark grayish-brown, very fri- 
able loamy sand mottled with olive brown; the lower 4 
inches is gray, loose loamy sand mottled with dark brown. 
The underlying material, beginning at a depth of about 
18 inches, is gray sand. 

Permeability is rapid, the available water capacity is 
low, and fertility is low. Surface runoff is very slow or 
ponded. These soils are flooded during the growing season 
in most years. 


SOIL SURVEY 


Glendora soils are very poorly suited to farming. They 
are moderately well suited to wetland wildlife habitat. 
Limitations for most nonfarm uses are severe. These soils 
are generally poorly suited to woodland. 

. Most areas of these soils are used for woodland or un- 
improved pasture. A few areas are used for crops. 

Representative profile of Glendora sandy loam: 

Ар—0 to 8 inches, very dark grayish-brown (10YR 3/2) 
sandy loam; weak, fine, granular structure; very 
friable; slightly acid; abrupt, smooth boundary. 

B21g—8 to 14 inches, dark grayish-brown (10YR 4/2) loamy 
sand; common, medium, distinct, olive-brown (2.5Y 
4/4) mottles; weak, medium, subangular blocky 
structure; very friable; mildly alkaline; gradual, 
wavy boundary. 

B22g—14 to 28 inches, gray (10YR 5/1) loamy sand; com- 
mon, medium, distinct, dark-brown (7.5YR 4/4) 
mottles; single grain; loose; mildly alkaline; clear, 
wavy boundary. 

Cg—18 to 60 inches, gray (10YR 6/1) sand; single grain; 
loose; mildly alkaline; slight effervescence. 


The solum ranges from slightly acid to mildly alkaline 
throughout. The Al horizon, where present, is black (10YR 
2/1) or very dark brown (10YR 2/2). The Ap horizon ів 8 to 
10 inches thick. The Cg horizon is mildly alkaline or moder- 
ately alkaline and has slight or strong effervescence. 

Glendora soils formed in the same kind of material as 
Abscota and Algansee soils. These soils have mottles immedl- 
ately beneath the Ap horizon, which are lacking in Abscota 
soils. They are dominantly more gray in the subhorizons than 
Algansee soils. Glendora soils are similar to Cohoctah and 
Sloan soils. They dominantly have a coarser texture in the 
subhorizons than Cohoctah and Sloan soils. 

Glendora sandy loam (0 to 2 percent slopes) {Gn).— 
This soil is on flood plains of the larger streams and rivers. 
The areas are small in size and irregular in shape. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Algansee soils. Also in- 
cluded are a few widely scattered areas where the surface 
layer is loamy sand, loam, or silt loam. 

Flooding oceurs during the growing season in most 

ears. Permeability is rapid, the available water capacity 
is low, and fertility is low. The main concerns of man- 
а ent are removing excess water, difficulty of obtain- 
ing suitable outlets, flooding, conserving moisture, and 
improving and maintaining fertility. 

Most areas of this soil are used for woodland or unim- 
proved pasture, A few areas are cultivated. This soil is 
very poorly suited to farming, but it is suitable for pas- 
ture. It has very severe limitations for recreational and 
urban developments. Capability unit VIIw-1 (L-4c); 
woodland suitability group O; recreation group 6. 


Granby Series 


The Granby series consists of poorly drained, nearly 
level soils on outwash plains and fake plains. These soils 
formed in sandy materials. The native vegetation con- 
sisted mainly of aspen, oak, soft maple, and elm. 

In a representative profile the surface layer is black 
loamy sand about 9 inches thick. The subsoil is light-gray, 
very friable loamy sand about 3 inches thick. The under- 
lying material, beginning at a depth of about 12 inches, 
is light brownish-gray sand mottled with yellowish 
brown. 

Permeability is rapid, the available water capacity is 
low, and fertility is low. Surface runoff is very slow or 


ponded. 
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Granby soils are generally moderately well suited to 
farming if excess water is removed, if the soil is ade- 
quately fertilized, and if moisture is conserved. They are 
suited to wetland wildlife habitat. Limitations for most 
nonfarm uses are severe. These soils are poorly suited to 
woodland. 

Most areas of these soils are used for permanent pas- 
ture or woodland. A few areas are used for crops. 

Representative profile of Granby loamy sand: 

Ар—0 to 9 inches, black (10YR 2/1) loamy sand; weak, 
fine, granular stracture; very friable; neutral; 
abrupt, smooth boundary. 

Bg—9 to 12 inches, light-gray (10YR 7/2) loamy sand; 
weak, coarse, granular structure; very friable; dark- 
gray (10YR 4/1) organic films on surfaces of peds; 
neutral; clear, wavy boundary. 

C—12 to 60 inches, light brownish-gray (10YR 6/2) sand; 
few, medium, distinct, yellowish-brown (10YR 5/6) 
motiles; single grain; loose; mildly alkaline. 


The profile is neutral or mildly alkaline throughout. The 
A horizon ів black (10YR 2/1) or very dark brown (10YR 
2/2) and is 7 to 14 inches thick. The C horizon is gray 
(10YR 5/1), grayish brown (10YR 5/2), or light brownish 
gray (10YR 6/2). It has slight effervescence between depths 
of 40 and 60 inches in a few places. 

The dark-colored surface layer of these soils is thinner than 
is defined as the range for the series, but this difference does 
not alter the usefulness and behavior of these soils. 

Granby soils formed in the same kind of material as Plain- 
field soils, slightly acid variant. These soils dominantly have 
gray or grayish matrix colors in the solum that are lacking in 
Plainfield soils, slightly acid variant. Granby soils have drain- 
age similar to that of Brevort and Gilford soils, They have a 
coarser texture in the C horizon than Brevort soils and have 
а coarser texture in the solum than Gilford soils. 


Granby loamy sand (0 to 2 percent slopes) (Go).—This 
soil is in depressions, swales, and drainageways. The areas 
are small to medium 1n size and irregular in shape. 

Included with this soil in mapping are a few small areas 
of the poorly drained Gilford "i . Also included are 
some areas where the surface layer is sandy loam. 

This soil is susceptible to soil blowing if the surface is 
exposed. Permeability is rapid, the available water ca- 
pacity is low, and fertility is low. The main concerns of 
management are removing excess water, conserving Mois- 
ture after drainage, and controlling soil blowing. 

Most areas of this soil are used for permanent pasture 
or woodland. A few areas are used for row crops. This 
soil is moderately suited to farming if excess water is 
removed, if it is adequately fertilized, and if moisture is 
conserved. This soil has severe limitations for recreational 
and urban developments. Capability unit IIIw-6 (5c); 
woodland suitability group W ; recreation group 4. 


Gravel Pits 


Gravel pits (Gp) are areas from which the overlying soil 
layers have been removed or pushed aside so that sand 
and gravel can be excavated for road construction, con- 
crete mixing, and various other uses. Gravel pits are on 
sandy moraines and outwash plains and in glacial drain- 
ageways throughout the county. 

The pits vary considerably in size. Most of the small 
ones are quarried only occasionally for home use or for 
small road fills. The larger pits are outlined on the soil 
map; the smaller pits are indicated by а symbol. Most of 
the larger pits are or have been commercially operated. 
The pits ordinarily Вахе no use other than as seurces of 


25 


gravel or sand. Some of them, however, contain water 
and are used for swimming, fishing, and other recrea- 
tional activities. Capability unit IIs-1 (Sa); not 
placed in 2 woodland suitability group or recreation 
group. 


Fosco Series 


The Tosco series consists of somewhat poorly drained, 
nearly level soils on till plains. These soils formed in 
sandy material, 18 to 49 inches thick, and in the underly- 
ing loamy glacial till. The native vegetation consisted 
mainly ofa aspen, maple, and oak. 

In a representative profile the surface layer is dark- 
brown loamy sand about 8 inches thick. The upper 7 
inches of the subsoil is dark yellowish-brown, very friable 
loamy sand. The middle 7 inches is dark-brown, loose 
sand mottled with strong brown. The lower 15 inches is 
brown, firm clay loam mottled with yellowish brown. 
Between the middle and lower parts of the subsoil is a 
layer, 5 inches thick, of light brownish-gray, loose sand 
mottled with brownish yellow. The underlying material, 
beginning at a depth of about 42 inches, is grayish-brown 
clay loam mottled with yellowish brown. 

Permeability is rapid in the upper part of the subsoil 
and moderately slow in the lower part of the subsoil and 
in the underlying material. The available water capacity 
is moderate, and fertility is low. Surface runoff is slow. 

Тозсо soils are moderately suited to farming if excess 
water is removed and fertility is maintained. They are 
well suited to openland wildlife habitat. Limitations for 
most nonfarm uses are moderate to severe. These soils 
are generally poorly suited to woodland. 

Most areas of these soils are used for crops. A few small 
areas remain in woodland or are used for pasture. 

Representative profile of an Товсо loamy sand: 


Ар—0 to 8 inches, dark-brown (7.5XYR 8/2) loamy sand; 
weak, fine, granular structure; very friable; medium 
acid; abrupt, wavy boundary. 

B2lir—8 to 15 inches, dark yellowish-brown (10YR 4/4) 
loamy sand; weak, medium, subangular blocky 
structure; very friable; medium acid; gradual, 
wavy boundary. 

B22ir—15 to 22 inches, dark-brown (7.5YR 4/4) sand; com- 
mon, medium, distinct, strong-brown (7.5YR 5/8) 
mottles; single grain; loose; medium acid; clear, 
wavy boundary. 

A'2—22 to 27 inches, light brownish-gray (10YR 6/2) sand; 
common, medium, distinct, brownish-yellow (10YR 
6/8) mottles; single grain; loose; slightly acid; 
abrupt, irregular boundary. 

IIB’&A’—27 to 42 inches, brown (10YR 5/3) clay loam and 
light brownish-gray (10YR 6/2) sand interfinger- 
ing; light brownish-gray material on surfaces of 
peds, and in and along worm and root channels ; 
many, medium, distinct, yellowish-brown (10YR 
5/8) mottles; moderate, medium, subangular blocky 
structure; firm; clay films on surfaces of peds; 5 
percent coarse fragments; neutral; abrupt, wavy 
boundary. 

YIC—42 to 60 inches, grayish-brown (10YR 5/2) clay loam; 
common, medium, distinct, yeliowish-brown (10YR 
5/8) mottles; massive; firm; 5 percent coarse frag- 
ments; mildly alkaline; slight effervescence. 


The solum ranges from 20 to 40 inches in thickness and is 
strongly acid to neutral in the upper part and slightly acid 
to mildly alkaline in the lower part. The A1 horizon, where 
present, is very dark gray (10YR 3/1) and is 1 to 4 inches 
thick. The A’2 horizon, where present, is light gray (10YR 
5/1 or 6/1) and is 2 to 5 inches thick. The Ap horizon is 
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dark brown (7.5YR 3/2 to 10YR 3/3) ог very dark grayish 
brown (10YR 3/2) and is 6 to 10 inches thick. The B' part 
of the IIB'&A' horizon is yelowish brown (10YR 5/4 or 
5/6), brown (10YR 5/3), or strong brown (7.5YR 5/6) and 
is clay loam, silty clay loam, or heavy loam. The IIB'&A' 
horizon 18 5 to 20 inches thick. The НС horizon is loam or 
clay loam, It is mildly alkaline or moderately alkaline and 
has slight effervescence. 

The average annual temperature of these soils is a few 
degrees warmer than is defined as the range for the series, 
but this difference does not alter the usefulness and behavior 
of these soils. 

Tosco soils formed in the same kind of material as Brevort 
and Menominee soils. These soils have browner colors in the 
B horizon than Brevort soils, They have mottles in the solum 
that are lacking in Menominee soils. Iosco soils are similar to 
Belding sandy loam and Iosco loamy sand, deep variant, 
They dominantly have a coarser texture in the upper part of 
the solum than Belding soils. Iosco soils have a thinner solum 
than Xosco soils, deep variant. 

Tosco loamy sand, 0 to 2 percent slopes (IsA).—This 
soil is in depressions and flat areas. The areas are small to 
medium in size and irregular in shape. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are areas of the 
poorly drained Brevort soils in some small depressions. 
Also included are some small areas where the sandy ma- 
terial is underlain by clay loam at depths of 42 to 66 
inches. 

This soil is subject to soil blowing if the surface is 
exposed. Fertility is low. The main concern of manage- 
ment is removing excess water, but conserving moisture 
after drainage and control of soil blowing are also im- 
portant. 

Most areas of this soil are used for crops. A few areas 
remain in woodland. This soil is moderately suited to 
farming if excess water is removed and fertility is main- 
tained. It has moderate to severe limitations for recrea- 
tional and urban developments. Capability unit IIIw-9 
(4/2b) ; woodland suitability group G; recreation group 5. 

Isoco stony loamy sand, 0 to 2 percent slopes (НА).— 
This soil is on low beach ridges and in flat areas, The 
areas are small in size and irregular in shape. This soil 
has a profile similar to that described as representative of 
the series, except that stones, 10 to 20 inches in diameter 
and 5 to 30 feet apart, are on the surface and within the 
surface layer. Cobblestones, 3 to 6 inches in diameter, are 
in the upper part of the subsoil in many places. 

Included with this soil in mapping are some small areas 
of poorly drained Brevort soils in small depressions. Also 
included are a few areas that are gently sloping. 

The main concerns of management are removal of ex- 
cess water and stones, 

Most areas of this soil are used for pasture. A few areas 
are wooded. Stones are present in numbers that make till- 
age of cultivated crops impractical. This soil has severe 
limitations for most recreational and urban developments. 
Capability unit Vw-1 (4/2b) ; woodland suitability group 
G; recreation group 5. 


Tosco Series, Deep Variant 


The Tosco series, deep variant, consists of somewhat 
poorly drained, nearly level soils on till plains and low 
beach ridges. These soils formed in sandy and loamy 
glaciofluvia] material. The native vegetation consisted 
mainly of aspen, oak, ash, and maple. 


SOIL SURVEY 


In a representative profile the surface layer is very 
dark grayish-brown loamy sand about 9 inches thick. The 
first 5 inches of the subsoil is dark-brown, friable loamy 
sand. The second part, 10 inches thick, is strong-brown, 
very friable loamy sand mottled with light yellowish 
brown. The third part, 8 inches thick, is reddish-brown, 
firm coarse gravelly sandy clay loam mottled with yellow- 
ish brown. The fourth part, 4 inches thick, is brown, fri- 
able gravelly loam mottled with brownish yellow. Be- 
tween the second and third parts of the subsoil is a layer, 
about 8 inches thick, of yellowish-brown, very friable 
loamy sand mottled with light yellowish brown. The un- 
derlying material, between depths of 44 and 50 inches, is 
light yellowish-brown gravelly sand. Below this, it is 
brown loam. 

Permeability is rapid in the upper part of the subsoil 
and moderately slow in the lower part of the subsoil and 
in the underlying material. The available water capacity 
is moderate, and fertility is low. Surface runoff is slow. 

Tosco soils, deep variant, are moderately suited to farm- 
ing if excess water is removed and moisture is conserved. 
They are well suited to openland wildlife habitat. Limita- 
tions for most nonfarm uses are moderate to severe. These 
soils are generally poorly suited to woodland. 

Most areas of these soils are used for crops. A few 
areas are wooded. 

Representative profile of Iosco loamy sand, deep vari- 
ant: 


Ар—0 to 9 inches, very dark grayish-brown (10YR 3/2) 
loamy sand; weak, fine, granular structure; very 
friable; slightly acid; clear, smooth boundary. 

B21ir—9 to 14 inches, dark-brown (7.5YR 4/4) loamy sand; 
weak, fine, granular structure; friable; medium 
acid; clear, wavy boundary. 

B22ir—14 to 24 inches, strong-brown (17.5ХН 5/6) loamy 
sand; few, fine, faint, light yellowish-brown (10YR 
6/4) mottles in lower part of the horizon; weak, 
fine, granular structure; very friable; strongly acid; 
clear, wavy boundary. 

A’2—24 to 32 inches, yellowish-brown (10YR 5/4) loamy 
sand; few, fine, faint, light yellowish-brown (10YR 
6/4) mottles; weak, thin, platy structure; very fri- 
able; neutral; clear, wavy boundary. 

IIB'21t—32 to 40 inches, reddish-brown (БУВ 4/4) coarse 
gravelly sandy clay loam; few, medium, distinct, 
yellowish-brown (10YR 5/4 and 5/6) mottles; 
weak, medium, subangular blocky structure; firm; 
clay films on surfaces of peds; 20 percent fine 
gravel; mildly alkaline; clear, wavy boundary. 

118'221—40 to 44 inches, brown (10YR 5/3) gravelly loam; 
common, medium, distinct, brownish-yellow (10YR 
6/8) mottles; massive; friable; clay films on surfaces 
ої peds; 20 percent fine gravel; mildly alkaline; 
clear, wavy boundary. 

ПІЄ1--44 to 50 inches, light yellowish-brown (10YR 6/4) 
gravelly sand; common, fine, faint, brownish-yeliow 
(10YR 6/8) mottles; single grain; loose; 25 percent 
fine gravel; mildly alkaline; slight effervescence; 
abrupt, wavy boundary. 

Ivc2—50 to 66 inches, brown (10YR 5/3) loam; weak, 
coarse, blocky structure; firm; 20 percent gravel 
and cobblestones; mildly alkaline; slight efferves- 
сепсе. 


The solum ranges from 40 to 60 inches in thickness. It is 
strongly acid to neutral in the sandy upper part and neutral 
or mildly alkaline in the loamy lower part. The Ap horizon 
is dark brown (10YR 3/3), very dark grayish brown (J0YR 
3/2), or very dark gray (10YR 3/1) and is 5 to 18 inches 
thick. The A’2 horizon is 8 to 18 inches thick. The 
11161 horizon is sand or loamy sand or gravelly analogs of 
these textures. It is 1 inch to 8 inches thick. The IVC2 is 
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loam ог clay loam. It is mildly alkaline or moderately alka- 
line and has slight effervescence or strong effervescence. 

Josco soils, deep variant, are similar to Brevort, 1озсо, 
Menominee, and Metamora soils. These soils have browner 
eolors in the B horizon than Brevort soils. They have a 
thicker solum than Iosco soils. They have mottles in the 
golum that are lacking in Menominee soils. These soils have 
а coarser texture in the upper part of the solum than 
Metamora soils. 

Iosco loamy sand, deep variant (0 to 2 percent slopes) 
(Iv) This soil is on low beach ridges and in flat areas. The 
areas are small to medium in size and irregular in shape. 
Included with this soil in mapping are small, gently un- 
dulating areas where the slope is 2 to 6 percent. 

This soil is subject to soil blowing if the surface is 
exposed. Fertility is low. The main concerns of manage- 
ment are removing excess water, controlling soil blowing, 
and conserving moisture. 

Most areas of this soil are used for crops. A few areas 
remain wooded. This soil is moderately suited to farming 
if excess water is removed and moisture is conserved. It 
has moderate to severe limitations for recreational and 
urban developments. Capability unit IIIw-9 (4/2b) ; 
woodland suitability group G; recreation group 5. 


Kendallville Series 


The Kendallville series consists of well-drained, gently 
sloping to rolling soils on till plains and moraines. These 
soils formed in loamy materials. The native vegetation 
consisted mainly of oak, maple, and hickory. 

In a representative profile the surface layer is dark 
grayish brown sandy loam about 8 inches thick. The sub- 
surface layer is yellowish-brown sandy loam about 4 
inches thick. The upper part of the subsoil, 8 inches thick, 
is reddish-brown, firm sandy clay loam; the middle part, 
13 inches thick, is dark reddish-brown, firm gravelly clay 
loam; and the lower part, 5 inches thick, is brown, firm 
clay loam. The underlying material, beginning at а depth 
of about 38 inches, is pale-brown heavy loam. 

Permeability is moderate in the upper part of the sub- 
soil and moderately slow in the lower part of the subsoil 
and in the underlying material. The available water ca- 
pacity is high, and fertility is high. 

Kendallville soils are well suited to hardwoods but 
poorly suited to pines. Areas of less sloping soils are well 
suited to farming. They are well suited to openland wild- 
life habitat. Limitations for most nonfarm uses are 
slight to moderate on the less sloping soils. 

Most areas of these soils are used for crops. Some areas 
are used for permanent pasture or are wooded. 

Representative profile of a Kendallville sandy loam: 

Ар—0 to 8 inches, dark grayish-brown (10YR 4/2) sandy 
loam; moderate, medium, granular structure; fri- 
able; less than 5 percent gravel; medium acid; 
abrupt, smooth boundary. 

A2—8 to 12 inches, yellowish-brown (10YR 5/4) sandy 
loam; weak, coarse, granular structure; friable; less 
than 5 pereent gravel; medium acid; clear, wavy 
boundary. 

B21t—12 to 20 inches, reddish-brown (SYR 4/4) sandy clay 
loam; moderate, medium, subangular blocky struc- 
ture; firm; clay films on surfaces of peds; less than 
б percent gravel; slightly acid; clear, wavy bound- 


ary. 
B22t—20 to 38 inches, dark reddish-brown (SYR 3/4) grav- 
elly clay loam; moderate, coarse, subangular blocky 


structure; firm; clay films on surface of peds; 20 
percent gravel; neutral; clear, wavy boundary. 

I1B23t—33 to 38 inches, brown (10YR 5/3) clay loam; weak, 
coarse, subangular blocky structure; firm; clay films 
on surfaces of peds; 5 percent gravel and cobble- 
stones; neutral; abrupt, wavy boundary. 

IIC—38 to 60 inches, pale-brown (10YR 6/3) heavy ioam; 
massive; finm; 5 percent gravel and cobblestones; 
mildly alkaline; slight effervescence. 

The solum ranges from 24 to 40 inches in thickness and is 
medium acid to mildly alkaline throughout. The Ai horizon, 
where present, is very dark grayish brown (10YR 8/2) and 
is 1 to 3 inches thick. The Ap borizon is brown (10YR 4/3) 
or dark grayish brown (10YR 4/2) and is 7 to 10 inches 
thick. The Bt horizon is dark yellowish brown (10YR 4/4), 
dark brown (7.5YR 4/4 or 10YR 4/3), reddish brown (БУВ, 
4/4), dark reddish brown (5YR 3/4), or brown (10YR 5/3). 
Xt is clay loam or sandy clay loam or gravelly analogs of 
these textures. The IIC horizon is brown (10YR 5/3) or 
pale brown (10YR 6/3) and is clay loam or loam. It ів 
mildly alkaline or moderately alkaline and has slight 
effervescence. 

Kendallville soils formed in the same kind of material as 
Berville and Macomb soils, These soils lack mottles in the 
solum that are in the Bervilie and Macomb soils, and they 
have a lighter colored A horizon than those soils. Kendaliviile 
soils are similar to Fox, Miami, Newaygo, Owosso, and Tuscola 
soils. They have а finer texture in the Є horizon than Newaygo 
and Fox soils. They have a higher content of coarse fragments 
in part of the B herizon than Miami and Owosso soils. Kendall- 
ville soils have coarse fragments in the profile that are lacking 
in Tuseola soils, and they lack the stratified material in the 
С horizon that is in the Tuscola soils. 


Kendallville sandy loam, 2 to 6 percent slopes (KhB).— 
This soil is on knolls, ridges, and low mounds. The areas 
are small to medium in size and irregular in shape. This 
soil has the profile described as representative of the 
series. 

Included with this soil in mapping are small depres- 
sional areas that are covered by a thin layer of loamy 
overwash. Also included are a few small eroded areas, at 
higher elevations, that are the source of the overwash 
materials. A few small wet areas are also included, espe- 
cially in drainageways. 

Surface runoff is slow, and the hazard of erosion is 
slight to moderate. The main concern of management is 
controlling erosion. 

Most areas of this soil are used for crops. A few areas 
remain wooded. This soil is well suited to farming. It has 
slight to moderate limitations for recreational and urban 
developments. Capability unit 11е-2 (3/22); woodland 
suitability group D; recreation group 2. 

Kendallville sandy loam, 2 to 6 percent slopes, mod- 
erately eroded (KhB2).— This soil is on knolls, ridges, and 
low mounds. The areas are small to medium in size and 
irregular in shape. This soil has a profile similar to the 
one described as representative of the series, except that 
the surface layer is thinner and is brown or yellowish 
brown. 

Included with this soil in mapping are small areas, at 
higher elevations, that are severely eroded. These areas 
have lost all of their surface layer through erosion, and 
the sandy clay loam subsoil is exposed. Also included are 
small areas of Fox soils. 

Surface runoff is slow to medium, and the hazard of 
erosion is moderate. The main concerns of management 
are controlling erosion and improving organic-matter 
content and tilth. PAN 

Most areas of this soil are used for crops. This soil is 
well suited to farming if erosion is controlled and 
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organic-matter content is improved. It has slight to 
moderate limitations for recreational and urban devel- 
opments. Capability unit Пе-2 (3/22); woodland suita- 
bility group D; recreation group 9. 

Kendallville sandy loam, 6 to 12 percent slopes 
(KhC).—This soil is on knolls and ridges on uplands. The 
areas are small to medium in size and irregular in shape. 
Slopes are less than 100 feet long. 

Included with this soil in mapping are small eroded 
areas, These eroded areas have a thin, brown surface 
layer. Also included are a few small wet areas in drain- 
ageways. 

Surface runoff is medium, and the hazard of erosion is 
moderate to severe. The main concerns of management 
are controlling water erosion and conserving moisture. 

Most areas of this soil are used for crops or perma- 
nent pasture. Some areas remain wooded. This soil is 
moderately suited to farming. It has moderate limita- 
tions for recreational and urban developments. Capabil- 
ity unit ППе-5 (3/2a); woodland suitability group D; 
recreation group 2. 

Kendaliville sandy loam, 6 to 12 percent slopes, mod- 
erately eroded (KhC2).—This soil is on knolls and ridges on 
uplands. The areas are small in size and irregular in 
shape. Slopes are Jess than 100 feet long. This soil has a 
profile similar to the one described as representative of 
the series, except that the surface layer is thinner and is 
brown or yellowish brown. 

Included with this soil in mapping are small eroded 
areas where the sandy clay loam subsoil is exposed. 

Surface runoff is medium to rapid, and the hazard of 
erosion is moderate to severe. The main concerns of 
management are controlling water erosion, improving 
organic-matter content and tilth, and conserving mois- 
ture. 

Most areas of this soil are used for crops or permanent 
pasture. This soil is moderately suited to farming if ero- 
sion is controlled, if organic-matter content is increased, 
if tilth is improved, and if moisture is conserved. It has 
moderate limitations for most recreational and urban de- 
velopments. Capability unit П1е-5 (3/2a) ; woodland suit- 
ability group D; recreation group 2. 


Kibbie Series 


The Kibbie series consists of somewhat poorly drained, 
nearly level to gently undulating soils on lake plains and 
outwash plains. These soils formed in water-laid mate- 
rials consisting of stratified silt loam and fine sand. The 
native vegetation consisted mainly of elm, beech, maple, 
and basswood. 

In a representative profile the surface layer is very 
dark grayish-brown loam about 8 inches thick. The sub- 
surface layer is pale-brown loam about 3 inches thick. 
The upper 5 inches of the subsoil is grayish-brown, 
friable heavy fine sandy loam mottled with yellowish 
brown; the lower 10 inches is grayish-brown, friable 
heavy loam mottled with yellowish brown. The underly- 
ing material, beginning at a depth of about 26 inches, is 
light-gray, stratified silt loam and fine sand. 

Permeability is moderate, the available water capacity 
is high, and fertility is high. Surface runoff is slow. 

Kibbie soils are well suited to farming if excess water 
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is removed. They are well suited to openland wildlife 
habitat. Limitations for most nonfarm uses are moderate 
to severe. These soils generally are poorly suited to 
woodland. 

Most areas of these soils are used for crops. А. few areas 
are used for woodland or pasture. 

Representative profile of a Kibbie loam: 

Ар-д to 8 inches, very dark grayish-brown (10YR 3/2) 
loam; moderate, fine, granular structure; friable; 
neutral; abrupt, smooth boundary. 

A2—8 to 11 inches, pale-brown (10YR 6/3) loam; weak, 
thin, platy structure; friable; neutral; clear, wavy 
boundary. 

B21tg—11 to 16 inches, grayish-brown (10YR 5/2) heavy 
fine sandy loam; common, medium, distinct, yellow- 
ish-brown (10YR 5/8) mottles; weak, medium, sub- 
angular blocky structure; friable; clay films on sur- 
faces of peds; neutral; clear, wavy boundary. 

B22tg—16 to 26 inches, grayish-brown (10YR 5/2) heavy 
loam; common, medium, distinct, yellowish-brown 
(10YR 5/8) mottles; moderate, medium, subangu- 
lar blocky structure; friable; clay films on surfaces 
ої peds; neutral; abrupt, wavy boundary. 

IIC—26 to 60 inches, light-gray (10YR 7/2) stratified silt 
loam and fine sand; massive; very friable; mildly 
alkaline; slight effervescence. 


The solum ranges from 24 to 40 inches in thickness and is 
slightly acid or neutral throughout. The Ai horizon, where 
present, is very dark gray (10YR 3/1) and is 1 to 4 inches 
thick. The Ap horizon is 7 to 10 inches thick. The Big hori- 
zon is heavy fine sandy loam, heavy loam, or light silty clay 
loam. The ЕС horizon contains thin strata of loam, sandy 
loam, or sand in a few places. It is mildly alkaline or mod- 
erately alkaline and has slight effervescence or strong 
effervescence. 

Kibbie soils formed in the same kind of material as Col- 
wood and Tuscola soils. These soils have a thinner, dark- 
colored A horizon than Colwood soils and a darker colored Ap 
horizon than Tuscola soils. They are dominantly more grayish 
in the B horizon than Tuscola and Richter soils. Kibbie soils 
have a finer texture throughout the solum than Richter soils. 

. Kibbie loam, 0 to 2 percent slopes (KnA).—This soil is 
in flat areas on plains. The areas are small to medium in 
size and irregular in shape. This soil has the profile de- 
scribed as representative of the series. 

Included with this soil in mapping are small areas of 
the poorly drained Colwood soils in small depressions. 
Also included are a few areas that have a clay loam or 
silty clay loam subsoil and substratum. 

The hazard of erosion is slight. The main concern of 
management is removing excess water. 

Most areas of this soil are used for crops. A few areas 
remain in woodland. This soil is well suited to farming if 
excess water is removed. № has moderate to severe 
limitations for most recreational and urban develop- 
ments. Capability unit ITw-6 (9.55) ; woodland suitability 
group G; recreation group 3. 

Kibbie loam, 2 to 6 percent slopes (KnB).—This soil is 
on undulating plains. The areas are small to medium in 
size and irregular in shape. 

Included with this soil in mapping are small areas of 
the poorly drained Colwood soils in small depressions. 
Also included are small areas where the subsoil and 
substratum are clay loam or silty clay loam. 

The hazard of erosion is slight to moderate. The main 
concern of management is removing excess water, but 
controlling erosion is also a concern. 

Most areas of this soil are used for crops. A few areas 
are wooded. This soil is well suited to farming if excess 
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water is removed. It has moderate to severe limitations 
for most recreational and urban developments. Capabil- 
ity unit Ilw-7 (2.5b); woodland suitability group G; 
recreation group 3. 


Landes Series 


The Landes series consists of well-drained, nearly 
level soils on flood plains of major streams in the county. 
These soils formed in sandy loam water-laid materials. 
In this county Landes soils are mapped in an undifferen- 
tiated unit with Eel and Abscota soils. The native vege- 
tation consisted mainly of oak, maple, elm, and hickory. 

In a representative profile the surface layer is dark 
grayish-brown sandy loam about 7 inches thick. The 
subsoil is brown, very friable sandy loam about 17 inches 
thick. The underlying material, beginning at a depth of 
about 24 inches, is yellowish-brown light sandy loam. 

Permeability is moderately rapid, the available water 
capacity is moderate, and fertility is medium. Surface 
runoff is slow. These soils are seldom flooded after May. 

Landes soils are well suited to openland wildlife hab- 
itat. Most areas are small in size and inaccessible because 
of meandering streams. Limitations for most nonfarm 
uses are moderate to severe. These soils are moderately 
suited to hardwoods and poorly suited to pines. 

Most areas of these soils are used for woodland, pas- 
ture, wildlife habitat, or recreation. A few areas are used 
for crops. 

Representative profile of Landes sandy loam, from an 
area of Eel, Landes, and Abscota soils: 


Ар—0 to 7 inches, dark grayish-brown (10YM 4/2) sandy 
loam; weak, fine, granular structure; friable; less 
than 5 percent gravel; neutral; abrupt, smooth 
boundary. 

B2—7 to 24 inches, brown (7.5YR 5/4) sandy loam; very 
weak, fine, subangular blocky structure; very fria- 
ble; neutral; gradual, wavy boundary. 

C—24 to 60 inches, yellowish-brown (10YR 5/4) light sandy 
loam; massive; very friable; mildly alkaline. 


The profile ranges from slightly acid to mildly alkaline 
throughout. The Ap horizon is dark gray (10YR 8/1) or 
dark grayish brown (10YR 4/2) and is 6 to 10 inches thick. 
The B horizon is yellowish brown (10YR 5/4, 5/6, or 5/8), 
dark yellowish brown (10YR 4/4), or brown (7.5YR 5/4) 
and is fine sandy loam or sandy loam. In а few places the C2 
horizon contains strata of loamy fine sand, sand, or gravelly 
sand. It has slight effervescence in a few places. 

The surface layer of these soils is lighter colored and thin- 
ner than is defined as the range for the series, but these dif- 
bod do not alter the usefulness and behavior of these 
soils. 

Landes soils formed in the same kind of material as 
Ceresco and Cohoctah soils. These soils lack the gray or 
grayish matrix colors and mottles in the upper part of the 
subhorizons that are in the Ceresco soils. They lack the gray 
or grayish matrix colors in the subhorizons that are typical 
of Cohoctah soils, Landes soils are in an undifferentiated 
unit with Abscota and Hel soils. These soils dominantly have 
a finer texture in the subhorizons than Abscota soils. They 
dominanty have a coarser texture in the subhorizons than 

1 soils. 


Lapeer Series 


The Lapeer series consists of well-drained, gently 
sloping or sloping soils on till plains and moraines. 
These soils formed in sandy loam glacial till. The native 
vegetation consisted mainly of oak, maple, and hickory. 
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In a representative profile the surface layer is dark 
grayish-brown sandy loam about 7 inches thick. The sub- 
surface layer is pale-brown sandy loam about 4 inches 
thick. The upper 6 inches of the subsoil is yellowish- 
brown, friable heavy sandy loam. The middle 7 inches 
ів strong-brown, firm sandy clay loam. The lower 12 
inches is yellowish-brown, firm light sandy clay loam. 
The underlying material, beginning at a depth of about 
36 inches, is brown sandy loam. 

Permeability is moderate, the available water capacity 
is moderate, and fertility is medium. 

Lapeer soils are well suited to farming. They are well 
suited to openland wildlife habitat. Limitations for non- 
farm uses are slight on the less sloping soils. These soils 
are well suited to woodland. 

Most areas of these soils are used for crops. 

Representative profile of а Lapeer sandy loam: 


Ар © to Т inches, dark grayish-brown (10YR 4/2) sandy 
loam; weak, fine, granular structure; friable; 5 per- 
cent coarse fragments; medium acid; abrupt, 
smooth boundary. 

A2—7 to 11 inches, pale-brown (10YR 6/3) sandy loam; 
weak, coarse, granular structure; friable; 5 percent 
coarse fragments; medium acid; clear, wavy bound- 


ary. 

to 17 inches, yellowish-brown (10YR 5/4) heavy 

sandy loam; weak, fine, subangular blocky struc- 

ture; friable; 5 percent coarse fragments; slightly 
acid ; gradual, wavy boundary. 

B21t—17 to 24 inches, strong-brown (7.5YR 5/6) sandy clay 
loam; moderate, medium, subengular blocky struc- 
ture; firm; clay films on surfaces of peds; 5 percent 
coarse fragments; mildly alkaline; gradual, wavy 
boundary. 

B22t—24 to 36 inches, yellowish-brown (10YR 5/8) light 
sandy clay loam; moderate, medium, subangular 
blocky structure; firm; clay films on surfaces of 
peds; 5 percent coarse fragments; mildly alkaline; 
abrupt, wavy boundary. 

C—86 to 60 inches, brown (10YR 5/3) sandy loam; massive; 

friable ; 10 percent coarse fragments ; mildly alkaline; 

slight effervescence. 


The solum ranges from 24 to 36 inches in thickness and is 
medium acid to mildly alkaline throughout. The A1 horizon, 
if present, is very dark grayish brown (10YR 3/2) and is 1 to 
3 inches thick. The Ap horizon is 6 to 10 inches thick. The 
A2 horizon, if present, is brown (10YR 5/3) or pale brown 
(10YR 6/3). The Bt horizon is sandy clay loam or ligbt elay 
loam. The B21t horizon is yellowish brown (10YR 5/4, 5/0, 
or 5/8) or strong brown (7.5YR 5/6). The Є horizon is light 
yellowish brown (10YR 6/4) or brown (10¥R 5/3). It is 
mildly alkaline or moderately alkaline and has slight 
effervescence. 

Lapeer soils formed in the same kind of material аз Barry 
and Locke soils. These soils lack the mottles in the B horizon 
that are in the Barry and Locke soils, and they have а 
lighter colored Ар horizon than those soils. Lapeer soils are 
similar to Boyer and Miami soils. These solls are finer tex- 
tured in the C horizon and average fewer coarse fragments 
іп the С horizon than Boyer soils. They have more sand 
separates throughout than Miami soils, and they average а 
lower content of clay in the Bt horizon than those soils. 


Lapeer sandy loam, 2 to 6 percent slopes (imB).—This 
soil is on knolls, ridges, and low mounds. The areas 
are small to medium in size and irregular in shape. This 
soil has the profile described as representative of the 
series. 

Included with this soil in mapping are small depres- 
sional areas that are covered by a layer of loamy soil. 
Also included are ® few small eroded areas, at higher 
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elevations, that are the source ої the overwash materials. 
They have а yellowish-brown surface layer. 

Surface runoff is slow, and the hazard of erosion is 
slight to moderate. The main concern of management is 
controlling erosion. 

Most areas of this soil are used for crops. This soil is 
well suited to farming. It has slight limitations for most 
recreational and urban developments. Capability unit 
Пе-8 (8а); woodland suitability group 0; recreation 
group 2. 

Lapeer sandy loam, 6 to 12 percent slopes, moderately 
eroded (1mC2).—This soil is near dminageways or depres- 
sions. The areas are small in size and irregular in shape. 
Slopes are less than 100 feet long. This soil has a profile 
similar to the one described as representative of the 
series, except that the surface layer is thin and is yellow- 
ish brown. 

Included with this soil in mapping are small areas of 
poorly drained Barry soils in depressions and narrow 
drainageways. Also included are small, severely eroded 
areas on side slopes where the brown sandy clay loam 
part of the subsoil is exposed. 

Surface runoff is medium to rapid, and the hazard of 
erosion is moderate to severe. The main concern of man- 
agement is controlling water erosion. 

Most areas of this soil are used for crops. This soil is 
moderately suited to farming if erosion is controlled. It 
has moderate limitations for most recreational and urban 
developments. Capability unit П1е-6 (За); woodland 
suitability group U; recreation group 9. 


Lenawee Series 


The Lenawee series consists of poorly drained, nearly 
level soils on lake plains. These soils formed in water- 
laid materials that consist mainly of silty clay loam or 
clay loam with thin strata of silt loam, sandy loam, and 
clay. The native vegetation consisted mainly of elm, ash, 
red maple, and swamp white oak. 

In a representative profile the surface layer is very 
dark gray silt loam about 9 inches thick. The upper 5 
inches of the subsoil is gray, friable heavy silt loam; the 
lower 11 inches is gray, firm heavy silty clay loam mottled 
with dark yellowish brown. The underlying material, 
beginning at a depth of about 25 inches, is gray, stratified 
silty clay loam and clay loam with thin strata of silt 
loam, sandy loam, and clay. It has mottles of yellowish 
brown. 

Permeability is moderately slow, the available water 
capacity is high, and fertility is high. Surface runoff is 
very slow or ponded. 

Lenawee soils are well suited to farming if excess 
water is removed and tilth is maintained. They are well 
suited to wetland wildlife habitat. Limitations for most 
nonfarm uses are severe. These soils are poorly suited to 
woodland. 

Most areas of these soils are used for crops. A few 
areas remain in woodland. 

Representative profile of Lenawee silt loam: 

Ар—0 to 9 inches, very dark gray (10YR 3/1) silt loam; 


moderate, medium, granular structure; friable; neu- 
tral; abrupt, smooth boundary. 
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B2ig—9 to 14 inches, gray (10YR 5/1) heavy silt loam; 
moderate, fine, subangular blocky structure; friable; 
very dark grayish-brown (10YR 3/2) films on sur- 
faces of peds; neutral; clear, wavy boundary. 

B22g—14 to 25 inches, gray (N 5/0) heavy silty clay loam; 
common thin strata of silt loam and clay; common, 
medium, distinct, dark yellowish-brown (10YR 4/4) 
mottles; moderate, medium, angular blocky struc- 
ture; firm; mildly alkaline; abrupt, wavy boundary. 

Cg—25 to 60 inches, gray (N 6/0) stratified silty clay loam 
and clay loam; common thin strata of slit loam, 
sandy loam, and clay; many, medium, distinct, 
yellowish-brown (10YR 5/8) mottles; massive; firm; 
mildly alkaline; slight effervescence, 


The solum ranges from 25 to 42 inches in thickness and is 
slightly acid to mildly alkaline throughout. The Ap horizon 
is very dark brown (10YR 2/2) or very dark gray (10YR 
3/1) and is 8 to 10 inches thick. The Bg horizon is grayish 
brown (10YR 5/2), gray (10YR 5/1 or N 5/0), or light 
brownish gray (10YR 6/2). The B2ig horizon is heavy silt 
loam or silty clay loam, The B22g horizon is heavy silty clay 
loam or light silty clay. The Bg horizon contains strata, 1 to 
4 inches thick, of sandy loam, light silt loam, or clay in a few 
places. The Cg horizon is grayish brown (10YR or 2.5Y 5/2) 
or gray (10YR 5/1 or 6/1, N 5/0 or N 6/0). The Cg horizon 
is mildly alkaline or moderately alkaline and has slight ef- 
fervescence or strong effervescence. 

Lenawee soils are similar to Brookston and Colwood soils. 
These solls have stratified material in the C horizon that is 
lacking in Brookston soils, and they lack the coarse frag- 
ments in the profile that are in the Brookston soils. They 
dominantly have a finer texture throughout the proflle than 
Colwood soils. 

Lenawee silt loam (0 to 2 percent slopes) (in).— This soil 
is in depressions and flat areas. The areas are small to 
medium in size and irregular іп shape. . 

Included with this soil in mapping are small, slightly 
higher areas of somewhat poorly drained Kibbie soils. 
Also included are small areas of poorly drained Colwood 
Soils. 

This soil is ponded in some areas early in spring and 
after heavy rains. Permeability is moderately slow. The 
main concern of management is removal of excess water, 
but poor soil tilth is а concern in many areas. 

ost areas of this soil are used for crops. A few areas 
remain in woodland. This soil is well suited to farming 
if excess water is removed and tilth is maintained. Tt has 
Severe limitations for recreational and urban develop- 
ments. Capability unit IIw-4 (1.5c) ; woodland suitability 
group Р; recreation group 4. 


Linwood Series 


The Linwood series consists of very poorly drained, 
nearly level soil in depressions on till plains, lake plains, 
and moraines. These soils formed in organic materials, 
12 to 42 inches thick, over loamy material (fig. 7) | The 
native vegetation consisted mainly of alder, willow, ash, 
and soft maple. 

In a representative profile the upper 32 inches is black 
muck. Many wood fragments are below a depth of 10 
inches. The underlying material, beginning at а depth 
of about 32 inches, is grayish-brown light clay loam. 

Permeability is moderately rapid in the organie mate- 
rial and moderate in the loamy material. The available 
water capacity is very high in the organic material and 
moderate in the loamy material. Fertility is low, espe- 
cially in micronutrients. Surface runoff is very slow or 
ponded. 
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Figure 7.—Profile of Linwood muck. Loamy material lies below 
the muck. The numbers refer to depth in feet. 


Linwood soils are well suited to farming if excess 
water 15 removed, if adequately fertilized, and if soil 
blowing is controlled. They are well suited to wetland 
wildlife. Limitations for most nonfarm uses are severe. 
"These soils are poorly suited to woodland. 

Most areas of these soils are used for crops. Truck 
crops and potatoes are the main crops. Some areas re- 
main in swamp vegetation and woods. 

Representative profile of Linwood muck: 

1—0 to 10 inches, black (10YR 2/1) muck; moderate, fine, 
granular structure; friable; slightly acid, 

2—10 to 32 inches, Маск (БУВ 2/1) muck; weak, coarse, 
granular structure; friable; many wood fragments; 
slightly acid. 

IIC—32 to 60 inches, grayish-brown (10YR 5/2) light clay 
loam; massive; firm; mildly alkaline; slight 
effervescence. 


The organic material ranges from 12 to 42 inches in thick- 
ness over loamy material. The organic material is medium 
acid to mildly alkaline throughout. Woody fragments in the 
organic material range from few to many. The 2 horizon is 
black (10YR 2/1 or 5YR 2/1), very dark brown (10YR 2/2), 
or dark reddish brown (БУВ 2/2). The ПС horizon is loam, 
light silty clay loam, or light clay loam. It is mildly alkaline 


or moderately alkaline and has slight effervescence to strong 
effervescence. 
Linwood soils are similar to Carlisle, Edwards, Tawas, and 
Wallkill soils. These soils lack organic material, 42 inches or 
more thick, that is typical of Carlisle soils. They lack the marl 
at a depth ої 12 to 42 inches that is in the Edwards soils. 
These soils have loamy material at а depth of 12 to 42 
inches instead of sandy material that is in the Tawas soils. 
They lack 10 to 40 inches of loamy material immediately 
above the organic material that is in the Wallkill soils, 

Linwood muck (0 to 2 percent slopes) (Lo).—This soil 
is in depressions and swales on uplands and in swampy 
flats on lowlands. 'The areas are small in size and irregu- 
lar in shape. 

Included with this soil in mapping are small, burned- 
over areas. These burned-over areas have only a few 
inches of muck remaining, and the surface layer is 
alkaline in a. few places. Also included are a few small 
areas of poorly drained Colwood soils at slightly higher 
elevations and a few small areas where the underlying 
material is clay. 

This soil is very susceptible to soil blowing if the sur- 
face is exposed. The main concerns of management are 
removing excess water, control of soil blowing, improv- 
ing and maintaining fertility, and preventing frost 
damage. 

Most areas of this soil are used for crops. Some areas 
remain in swamp vegetation or woods. This soil is well 
suited to farming if excess water is removed, if it is 
adequately fertilized, and if soil blowing is controlled. It 
has very severe limitations for recreational and urban 
developments. Capability unit IIw-10 (М/Зе) ; woodland 
suitability group J; recreation group 7. 


Locke Series 


The Locke series consists of somewhat poorly drained, 
nearly level or gently sloping soils on till plains and low 
moraines. These soils formed in sandy loam glacial till. 
The native vegetation consisted mainly of oak, ash, bass- 
wood, and hickory. 

In a representative profile the surface layer is very 
dark grayish-brown sandy loam about 7 inches thick. The 
subsurface layer is pale-brown sandy loam about 5 inches 
thick. The upper 4 inches of the subsoil is grayish-brown, 
firm heavy sandy loam mottled with yellowish brown; 
the lower 14 inches is grayish-brown, firm sandy clay 
loam mottled with brownish yellow. The underlying 
material, beginning at a depth of 30 inches, is brown 
sandy loam mottled with brownish yellow. 

Permeability is moderate, the available water capacity 
is moderate, and fertility is medium. Surface runoff is 
slow. 

Locke soils are well suited to farming if excess water is 
removed. They are well suited to openland wildlife hab- 
itat. Limitations for most nonfarm uses are moderate to 
severe. These soils are generally poorly suited to wood- 
land. 

Most areas of these soils are used for crops. A few 
areas remain in woodland. 

Representative profile of a Locke sandy loam: 

Ар--0 to 7 inches, very dark grayish-brown (10YR 3/2) 
sandy loam; weak, fine, granular structure; friable; 
5 percent coarse fragments; slightly acid: abrupt. 
wavy boundary. 
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A2—7 to 12 inches, pale-brown (10YR 6/3) sandy loam; 
weak, coarse, granular structure; friable; 5 percent 
coarse fragments; slightly acid; clear, wavy bound- 


ary. 

B21tg—12 to 16 inches, grayish-brown (10YR 5/2) heavy 
sandy loam; common, fine, distinct, yellowish- 
brown (10YR 65/8) mottles; weak, medium, sub- 
angular blocky structure; firm; clay films on surfaces 
of peds; 5 percent coarse fragments; slightiy acid; 
clear, wavy boundary. 

B22tg—16 to 30 inches, grayish-brown (10YR 5/2) sandy 
«ау loam; common, medium, distinct, brownish- 
yellow (10YR 6/8) mottles; moderate, medium, 
subangular blocky structure; firm; clay films on sur- 
faces of peds; 10 percent coarse fragments; slightiy 
аса ; abrupt, wavy boundary. 

C—30 to 60 inches, brown (10YR 5/3) sandy loam; many, 
medium, distinct, brownish-yellow (10YR 6/8) mot- 
tles; massive; friable; 10 percent coarse fragments; 
mildly alkaline; slight effervescence. 


The solum ranges from 22 te 40 inches in thickness and is 
medium acid or slightly acid throughout. The Al horizon, if 
present, is very dark gray (10YR 3/1) and is 2 to 4 inches 
thick. The A2 horizon is brown (10YR 5/3) or pale brown 
(10YR 6/3). The Btg horizon is heavy loam, heavy sandy 
loam, sandy clay loam, or light clay loam. The C horizon con- 
tains thin strata of loamy sand or sand in a few places. It is 
mildly alkaline or moderately alkaline and has slight effer- 
vescence to strong effervescence. 

The Btg horizon averages а higher content of clay than is 
defined as the range for the series, and this difference alters 
the usefulness and behavior of these soils for some farm and 
nonfarm uses. 

Locke soils formed in the same kind of material as Barry 
and Lapeer soils. These soils have а thinner, dark-colored А 
horizon than Barry soils. They have mottles in the B horizon 
that are lacking in Lapeer soils, and they have a darker colored 
Ap horizon than those soils. Locke soils are similar to Barry 
soils, bedrock variant, and Richter and Wasepi solls. They 
lack bedrock at a depth of less than 40 inches that is in the 
Barry soils, bedrock variant. They have а more grayish matrix 
color in the upper part of the B horizon than Richter soils, and 
they have coarse fragments throughout that are lacking in 
those soils. They have a finer texture in the C horizon and, on 
the average, have a lower content of coarse fragments in the 
C horizon than Wasepi soils. 


Locke sandy loam, 0 to 2 percent slopes (lsA)—This 
soil is on flats on uplands. The areas are small to medium 
in size and irregular in shape. This soil has the profile 
described as representative of the series. 

Included with this soil in mapping are small areas of 
poorly drained Barry soils in small depressions and nar- 
гом drainageways. 10 included are small depressional 
areas that are covered by а thin layer of loamy overwash. 
Other inclusions are a few small areas where surface 
stones are numerous enough to make cultivation imprac- 
tical. 

The hazard of erosion is slight. The main concern of 
management is removal of excess water. 

Most areas of this soil are used for crops. A few areas 
remain in woodland. This soil is well suited to farming 
if excess water is removed. It has moderate to severe 
limitations for most recreational and urban develop- 
ments. Capability unit IIw-6 (3b) ; woodland suitability 
group G; recreation group 3. 

Locke sandy loam, 2 to 6 percent slopes (ls8).—This 
soil is on knolls and ridges. The areas are small to 
medium in size and irregular in shape. 

_Included with this soil in mapping are small depres- 
sional areas that are covered by a thin layer of loamy 
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overwash. Also included are a few small eroded areas at 
higher elevations; these areas are the source of the over- 
wash material. The eroded areas have a grayish-brown 
surface layer. 

The hazard of erosion is slight. The main concern of 
management is removing excess water, but controlling 
erosion is also a concern. 

Most areas of this soil are used for crops. A few areas 
remain in woodland. This soil is well suited to farming 
if excess water is removed. It has mederate to severe 
limitations for most recreational and urban develop- 
ments, Capability unit IIw-7 (3b); woodland suitability 
group G; recreation group 3. 


Macomb Series 


The Macomb series consists of somewhat poorly 
drained, nearly level or gently sloping soils on til! pleins 
and low moraines. These soils formed in loamy materials. 
The native vegetation consisted mainly of elm, ash, oak, 
and maple. 

In a representative profile the surface layer is ve 
dark grayish-brown sandy loam about 8 inches thick. The 
subsurface layer, about 4 inches thick, is grayish-brown 
sandy loam mottled with yellowish brown. The upper 4 
inches of the subsoil is grayish-brown, friable loam 
mottled with strong brown. The middle 10 inches is 
brown, firm gravelly sandy clay loam mottled with gray 
and yellowish brown. The lower 7 inches is light brown- 
ish-gray, firm clay loam mottled with yellowish brown. 
The underlying material, beginning at a depth of about 
33 inches, is brown heavy loam mottled with yellowish 
brown. 

Permeability is moderately slow, the available water 
capacity is high, and fertility is high. Surface runoff is 
slow. 

Macomb soils are well suited to farming if excess water 
is removed. They are well suited to openland wildlife 
habitat. Limitations for most nonfarm uses are moderate 
to severe. These soils are generally poorly suited to 
woodland. 

Most areas of these soils are used for crops. 

Representative profile of a Macomb sandy loam: 

Ар-0 to 8 inches, very dark grayish-brown (10YR 3/2) 
sandy loam; weak, fine, granular structure; friable; 
less than 5 percent coarse fragments; neutral; 
abrupt, smooth boundary. 

А2—8 to 12 inches, grayish-brown (10YR 5/2) sandy loam; 
few, fine, distinct, yellowish-brown (10YR 5/6) 
mottles; moderate, medium, granular structure; fri- 
able; less than 5 percent coarse fragments; slightly 
acid; clear, wavy boundary. 

B2ig—i2 to 16 inches, grayish-brown (10YR 5/2) loam; 
common, medium, distinct, strong-brown (7.5YR 
5/6) mottles; moderate, fine, subangular blocky 
structure; friable; less than 5 percent coarse frag- 
ments; slightly acid; clear, wavy boundary. 

B22t—16 to 26 inches, brown (7.5YR 5/4) gravelly sandy 
clay loam; many, medium, distinct, gray (10YR 
5/1) and yellowish-brown (10YR 5/8) mottles; 
moderate, medium, subangular blocky structure; 


firm; clay films on surfaces of peds; 20 percent 
eoarse fragments; slightly acid; abrupt, wavy bound- 


ary. 
IIB23tg—26 to 33 inches, light brownish-gray (10YR 6/2) 
clay loam; many, medium, distinct, yellowish-brown 
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(10YR 5/4) mottles; moderate, medium, subangu- 
lar blocky structure; firm; clay films on surfaces of 
peds; 5 percent coarse fragments; neutral; abrupt, 
wavy boundary. 

110—33 to 60 inches, brown (10YR 5/3) heavy loam; com- 
mon, medium, distinct, yellowish-brown (10YR 
5/6) mottles; weak, coarse, subangular blocky struc- 
ture; firm; 5 percent coarse fragments; mildly alka- 
line; slight effervescence. 

The solum ranges from 24 to 40 inches in thickness and is 
medium acid to neutral throughout. The A1 horizon, where 
present, is very dark gray (10YR 3/1) and is 2 to 4 inches 
thick. The Ap horizon is 7 to 10 inches thick. The A2 horizon 
is brown (10YR 5/3) or grayish brown (10YR 5/2). The 
B2ig horizon is gravelly clay loam, gravelly sandy clay loam, 
or loam, The B22t horizon is clay loam or sandy clay loam 
or gravelly analogs of these textures. The IIC horizon is clay 
loam or loam. It is mildly alkaline or moderately alkaline 
and has slight effervescence or strong effervescence. 

Macomb soils formed in the same kind of material as 
Berville and Kendallville soils. These soils have a thinner, 
lighter colored A horizon than Berville soils. They have mottles 
in the solum that are lacking in Kendallville soils, and they 
have a darker colored A horizon than those soils. Macomb soils 
are similar to Conover, Matherton, Metamora, and Wasepi 
soils. These soils have gravelly soil material in all or part of 
the B horizon that is lacking in Conover soils. They have a finer 
texture in the C horizon and average a lower content of coarse 
fragments in the © horizon than Matherton and Wasepi soils. 
They average a higher content of clay in the Bt horizon than 
Wasepi soils. These soils have more coarse fragments in all 
or part of the B horizon than Metamora soils. 

, Macomb loam, 0 to 2 percent slopes (McA).—This soil 
is on flats on uplands. The areas are small to medium in 
size and irregular in shape. This soil has a profile similar 
to the one described as representative of the series, ex- 
cept that the surface layer is loam. 

Included with this soil in mapping are small areas of 
the pols drained Berville soils. Also included are a few 
small areas where stones on the surface and in the sub- 
soil are numerous enough to make cultivation imprac- 
tical. 

The main concern of management is removal of 
excess water. 

Most areas of this soil are used for crops. This soil is 
well suited to farming if excess water is removed. It has 
moderate to severe limitations for most recreational and 
urban developments. Capability unit Ilw-4 (3/2b); 
woodland suitability group Z; recreation group 3. 

Macomb sandy loam, 2 to 6 percent slopes (MbB).—This 
soil is on knolls, ridges, and low mounds on uplands. The 
areas are small to medium in size and irregular in shape. 
This soil has the profile described as representative of 
the series. 

Included with this soil in mapping are small areas of 
the poorly drained Berville soils in small depressions 
and narrow drainageways, as well as small areas of the 
somewhat poorly drained Matherton soils. Also included 
are a few areas where the surface layer is loam. 

The hazard of erosion is slight to moderate. The main 
concern of management is removing excess water, but 
controlling erosion is also a concern. 

Most areas of this soil are used for crops. A few areas 
are used for pasture or woodland. This soil is well suited 
to farming if excess water is removed. It has moderate to 
severe limitations for most recreational and urban devel- 
opments. Capability unit ILw-5 (3/2b); woodland suit- 
ability group Z; recreation group 3. 
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Made land (Md) consists of areas that have been covered 
by fill material or that have been removed by grading. Аза 
result, the original soil features have been destroyed. 

This land type is used for housing developments, in- 
dustrial sites, old city dumps, and refuse disposal areas 
throughout the county. Capability unit УШз-1 (Sa); 
not placed in а woodland suitability group or recrea- 
tion group. 


Mancelona Series 


The Mancelona series consists ої well-drained, nearly 
level to gently sloping soils on outwash plains, till 
plains, and stream terraces. These soils formed in loamy 
sand and sandy loam materials, 18 to 40 inches thick, 
over gravelly coarse sand. The native vegetation con- 
sisted mainly of oak, maple, and some red pine and white 
pine. 

In a representative profile the surface layer is very 
dark brown loamy sand about 7 inches thick. The upper 
4 inches of the subsoil is dark-brown, very friable loamy 
sand; the middle 9 inches is yellowish-brown, loose 
loamy sand; the lower 8 inches is dark-brown, friable 
sandy loam. The underlying material, beginning at a 
depth of about 28 inches, it very pale brown gravelly 
coarse sand. 

Permeability is moderately rapid, the available water 
capacity is low, and fertility is low. Surface runoff is slow. 

Mancelona soils are moderately well suited to farming. 
They are well suited to openland wildlife habitat. 
Limitations for most nonfarm uses are slight. These soils 
are well suited to pines and moderately well suited to 
hardwoods. 

Most areas of these soils are used for crops. A few 
areas are wooded. 

Representative profile of а Mancelona loamy sand: 


Ар © to 7 inches, very dark brown (10YR 2/2) loamy 
sand; weak, fine, granular structure; very friable; 
5 percent gravel; neutral; abrupt, smooth boundary. 

B21ir—7 to 11 inches, dark-brown (7.5YR 4/4) loamy sand; 
weak, fine, subangular blocky structure; very fri- 
able; 5 percent gravel; medium acid; abrupt, wavy 
boundary. 

B22ir—11 to 20 inches, yellowish-brown (10YR 5/6) loamy 
sand; single grain; loose; 5 percent gravel; slightly 
acid; clear, wavy boundary. 

Bt—20 to 28 inches, dark-brown (7.5YR 4/4) sandy loam; 
weak, medium, subangular blocky structure; friable; 
clay bridges connect sand grains; 20 percent gravel; 
neutral; abrupt, irregular boundary. 

11С--28 to 60 inches, very pale brown (10YR 8/3) gravelly 
coarse sand; single grain; loose; 30 percent gravel; 
mildly alkaline; slight effervescence. 


The solum ranges from 22 to 40 inches in thickness and is 
medium acid to mildly alkaline throughout. The Ap horizon 
is very dark grayish brown (10YR 3/2) or very dark brown 
(10YR 2/2) and is 6 to 10 inches thick. The Ві horizon is 
gravelly light sandy loam or sandy loam. The IIC horizon 
із brown (10YR 5/3), pale brown (10YR 6/3), or very pale 
brown (10YR 8/3). It is mildly alkaline or moderately аїка- 
line and has slight effervescence or strong effervescence. 

The average annual temperature of these soils is a few de- 
grees warmer than is defined as the range for the series, but 
this difference does not alter the usefulness and behavior of 
these soils. 
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Mancelona soils formed in the ваше kind of material as 
Gladwin soils. These soils lack mottles in the solum that are 
in the Gladwin soils. Mancelona soils have drainage similar 
to that of Menominee and Newaygo soils, Plainfield soils, 
slightly acid variant, and Spinks solis. They have a coarser 
texture in the С horizon and, average а higher content of 
coarse fragments in the C horizon than Menominee soils. 
These soils have a coarser texture in the solum than Newaygo 
soils in horizons that have similar horizon designations. They 
have a loamy Bt horizon that is lacking in Plainfield soils, 
slightly acid variant. They lack the bands designated as Bt 
horizon and that are in the Spinks solis, and average a 
higher content of clay in the Bt horizon than those soils. 
Mancelona soils have a considerable amount of coarse frag- 
ments in the Є horizon, which are lacking in Plainfield soils, 
slightly acid variant, and Spinks soils. 

Mancelona loamy sand, 0 to 2 percent slopes (МеА).— 
This soil is on flats. The areas are small to medium in 
size and irregular in shape. This soil has the profile de- 
scribed as representative of the series. 

Included with this soil in mapping are small areas of 
the poorly drained Gilford soils in depressions. Also 
included are small areas where cobblestones and gravel 
are en the surface but do not interfere with tillage. 

This soil is тегу lesan tered to soil blowing if the sur- 
face is exposed. Permeability is moderately rapid, the 
available water capacity is low, and fertility is low. The 
main concerns of management are conserving moisture 
and control of soil blowing, but improving and maintain- 
ing fertility and organic-matter content are also impor- 
tant. 

Most areas of this soil are used for crops. This soil is 
moderately suited to farming if moisture is conserved 
and fertility improved. It has slight limitations for rec- 
reational and urban developments. Capability unit 
П15-4 (4а); woodland suitability group С; recreation 
group 1. 

Mancelona loamy sand, 2 to 6 percent slopes (Мев).— 
This soil is on knolls and ridges on plains. The areas are 
small to medium in size and irregular in shape. 

Included with this soil in mapping are small areas of 
Gilford soils in depressions and narrow drainageways. 
Also included are some small areas where cobblestones 
and gravel are scattered on the surface but do not inter- 
fere with tillage. Also included are a few small eroded 
areas that have a dark-brown surface layer. 

This soil is very poses tible to soil blowing if the sur- 
face is exposed. Permeability is moderately rapid, the 
available water capacity is low, and fertility is low. The 
main concerns of management are conserving moisture 
and control of soil blowing, but improving and main- 
taining fertility and organic-matter content are also 
important. 

Most areas of this soil are used for crops. This soil is 
moderately suited to farming if moisture is conserved 
and fertility and organic-matter content are improved. It 
has slight limitations for most recreational and urban 
developments. Capability unit 11015-4 (4a); woodland 
suitability group Є; recreation group 1. 


Matherton Series 


The Matherton series consists of somewhat poorly 
drained, nearly level to gently sloping soils on outwash 
plains and valley trains. These soils formed in loamy 
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materials, 24 to 40 inches thick, over gravelly sand. 
Matherton soils, loamy substratum, are underlain by 
loamy material at depths ranging from 42 to 66 inches, 
The native vegetation consisted mainly ої pin oak, red 
maple, white oak, and hickory. 

In a representative profile the surface layer is very 
dark grayish-brown sandy loam about 8 inches thick. The 
subsurface layer is grayish-brown sandy loam about 3 
inches thick. ‘The upper 8 inches of the subsoil is brown, 
firm sandy clay leam mottled with olive brown; and 
the lower 16 inches is grayish-brown, firm gravelly clay 
loam mottled with strong brown. The underlying mate- 
rial, beginning at a depth of about 35 inches, is light- 
gray, very gravelly coarse sand. 

Permeability is moderate in the subsoil and very rapid 
in the underlying material. The available water capac- 
ity is moderate, and fertility is medium. Surface runoff 
is slow. 

Matherton soils are well suited to farming if excess 
water is removed, They are well suited to openland wild- 
life habitat. Limitations for most nonfarm uses are 
moderate to severe. These soils are generally poorly 
suited to woodland. 

Most areas of these soils are used for crops. A few 
areas remain in woodland. 

Representative profile of а Matherton sandy loam: 


Ар—0 to 8 inches, very dark grayish-brown (10YR 3/2) 
sandy loam; weak, medium, granular structure; fri- 
able; slightly acid; abrupt, smooth boundary. 

A2—8 to 11 inches, grayish-brown (10YR 5/2) sandy loam; 
few, fine, distinct, yellowish-brown (10YR 5/6) 
mottles; weak, coarse, granular structure; friable; 
less than 5 percent gravel; slightly acid; clear, wavy 
boundary. 

B21t—11 to 19 inches, brown (10YR 5/3) sandy clay loam; 
common, medium, distinct, olive-brown (2.5Y 4/4) 
mottles; moderate, medium, subangular blocky 
Structure; firm; clay films on surfaces of peds; 10 
percent gravel; slightly acid; clear, wavy boundary. 

B22tg—19 to 35 inches, grayish-brown (10YR 5/2) gravelly 
clay loam; many, medium, distinct, strong-brown 
(7.5YR 5/8) mottles; moderate, medium, subangu- 
lar blocky structure; firm; clay films on surfaces of 
peds; 20 percent gravel; neutral; abrupt, irregular 
boundary. 

ПСє--35 to 60 inches, light-gray (10YR 7/1) very gravelly 
coarse sand; single grain; loose; 35 percent gravel; 
mildly alkaline; slight effervescence. 


The solum ranges from 24 to 40 inches in thickness and is 
medium acid or neutral throughout. The Ap horizon is very 
dark gray (10YR 3/1) or very dark grayish brown (10YR 
3/2) and is 7 to 10 inches thick. The A2 horizon is brown 
(10YR 5/3) or grayish brown (10YR 5/2). The B21t horizon 
is sandy clay loam or clay loam and gravelly analogs of these 
textures. The B22tg horizon is clay loam or gravelly clay 
loam. The IICg horizon is grayish brown (10YR 5/2), light 
gray (10YR 7/1), or light brownish gray (10YR 6/2). It is 
mildly alkaline or moderately alkaline and has slight effer- 
vescence or strong effervescence. 

Matherton soils formed in the same kind of material as 
Fox and Sebewa soils. These soils have motties in the solum 
that are lacking in Fox soils, and they have а thicker or 
darker colored A horizon than those soils. They have a thinner, 
dark-colored A horizon than Sebewa soils. Matherton soils are 
similar to Macomb, Metamora, and Wasepi soils. They have а 
coarser texture in the C horizon and average а higher content 
of coarse fragments in the С horizon than Macomb and Meta- 
mora soils. These soils have а considerably higher content of 
coarse fragments in all or part of the B horizon than Metamora 
soils. They average more clay in the Bt horizon {һай Wasepi 
soils, 
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Matherton sandy loam, 0 to 2 percent slopes (MmA).— 
This soil is in flat areas on plains. The areas are small to 
medium in size and irregular in shape. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are small areas of 
the poorly drained Sebewa soils in depressions and nar- 
row drainageways and small areas of Macomb Soils. Also 
included are a few small depressional areas that are 
covered by a thin layer of loamy overwash. 

The hazard of soil blowing is slight. The main con- 
cern of management is removal of excess water. 

Most areas of this soil are used for crops. А. few areas 
remain in woodland. This soil is well suited to farming 
if excess water is removed. It has moderate to severe 
limitations for recreational and urban developments. 
Capability unit IIw-6 (3b); woodland suitability group 
G; recreation group 3. 

Matherton sandy loam, 2 to 6 percent slopes (MmB).— 
This soil is on knolls and ridges on plains. The areas are 
small to medium in size and irregular in shape. 

‚ Included with this soil in mapping are small depres- 
sional areas that are covered by a thin layer of loamy 
overwash. Also included are a few small eroded areas, at 
bigher elevations, that are the source of the overwash 
material. Also included are a few small areas of the 
loamy substratum phase of Matherton soils. 

The hazard of erosion is slight to moderate. The main 
concern of management is removing excess water, but 
controlling water erosion and conserving moisture are 
also concerns. 

Most areas of this soil are used for crops. Smal] areas 
remain in woodland. This soil is well suited to farmin, 
if excess water is removed and erosion is controlled. It 
has moderate to severe limitations for recreational and 
urban developments. Capability unit IIw-7 (3b); wood- 
land suitability group G; recreation group 3. 

Matherton sandy loam, loamy substratum, 0 to 2 
percent slopes (MnA).—This soil is in flat areas on plains. 
The areas are small to medium in size and irregular in 
shape. This soil has a profile similar to that described 
as representative of the series, except that it is underlain 
by loamy materials at depths ranging from 42 to 66 
inches. 

Included with this soil in mapping are small areas of 
the poorly drained Sebewa soils in small depressions 
and narrow drainegeways. Also included are small areas 
that are covered by sandy overwash material from nearby 
soils at higher elevations. 

The hazard of erosion is slight. The main concern of 
management is removal of excess water. 

Most areas of this soil are used for crops. Some areas 
are wooded. This soil is well suited to farming if excess 
water is removed. It has moderate to severe limitations 
for recreational and urban developments. Capability unit 
XIw-8 (3/2); woodland suitability group G; recreation 
group 3. 

Matherton sandy loam, loamy substratum, 2 to 6 
percent slopes (MnB).—This soil is on knolls and ridges. 
The areas are small to medium in size and irregular in 
shape. This soil has a profile similar to the one described 
as representative of the series, except that it is underlain 
by loamy materials at depths of 42 to 66 inches. 
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Included with this soil in mapping are small areas of 
eroded soils at higher elevations. Also included are small 
depressional areas that are covered by a thin layer of 
sandy overwash material. 

The hazard of erosion is slight to moderate. The main 
concern of management is removing excess water, but 
controlling erosion and conserving moisture are also con- 
cerns. 

Most areas of this soil are used for crops. Some areas 
remain in woodland. This soil is well suited to farming 
if excess water is removed. It has moderate to severe 
limitations for recreational and urban developments. 
Capability unit Пч-8 (3/25); woodland suitability 
group G; recreation group 3. 


Menominee Series 


The Menominee series consists of well-drained, gently 
sloping or rolling soils on till plains, outwash plains, 
moraines, and beach ridges. These soils formed in loamy 
sand, 18 to 42 inches thick, over light clay loam glacial 
till, The native vegetation consisted mainly of oak, 
maple, hickory, basswood, and ash. А 

In а representative profile the surface layer is very 
dark grayish-brown loamy sand about 10 inches thick. 
The upper 9 inches of the subsoil is yellowish-brown, very 
friable loamy sand; the middle 5 inches is strong-brown, 
loose loamy sand; and the lower 4 inches is dark-brown, 
firm gravelly sandy clay loam. The underlying material, 
beginning at a depth of about 28 inches, is dark grayish- 
brown light clay loam. | 

Permeability is rapid in the upper part of the subsoi] 
and moderately slow in the lower part of the subsoil and 
in the underlying material. The available water capacity 
is moderate, and fertility is low. . 

Menominee soils are generaly moderately suited to 
farming. They are well suited to openland wildlife 
habitat. Limitations for nonfarm uses are moderate to 
severe on the less sloping soils. These soils are well suited 
to woodland. 6 

Most areas of gently sloping Menoninee soils are used 
for crops. The more sloping areas are mostly wooded or 
used for pasture. A few of these areas are used for crops. 

Representative profile of а Menominee loamy sand: 

Ap—0 to 10 inches, very dark grayish-brown (10YR 8/2) 
loamy sand; weak, fine, granular structure; very 
friable; medium acid; abrupt, smooth boundary. 

B2lir—10 to 19 inches, yellowish-brown (10YR 5/4) loamy 
sand; weak, fine, subangular blocky structure; very 
friable; slightly acid; clear, wavy boundary. 

B22ir—19 to 24 inches, strong-brown (7.5YR 5/6) loamy 
sand; single grain; loose; slightly acid; abrupt, 
wavy boundary. 

Bt—24 to 28 inches, dark-brown (10YR 4/3) gravelly sandy 
clay loam; weak, coarse, subangular blocky struc- 
ture; firm; clay films on surfaces of peds; 20 percent 
gravel; mildly alkaline; abrupt, wavy boundary. 

11С--28 to 60 inches, dark grayish-brown (10YR 4/2) light 
clay loam; massive; firm; 10 percent gravel and 
cobblestones; mildly alkaline; slight effervescence. 


The solum ranges from 22 to 40 inches in thickness. The 
sandy materiai is medium acid or slightly acid throughout. 
The Ap horizon is very dark gray (10YR 3/1) or very dark 
grayish brown (10YR 3/2) and is 7 to 10 inches thick. The 
Bir horizon is sand or loamy sand. The Bt horizon is sandy 
loam, gravelly loam, gravelly sandy clay, loam, or clay loam 
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and js neutral or mildly alkaline. It is 3 to 10 inches thick. 
The IIC horizon is loam, light clay loam, or light silty clay 
loam. It is mildly alkaline or moderately alkaline and has 
slight effervescence or strong effervescence. 

The average annual temperature of these soils is a few 
degrees warmer than is defined as the range for the series, 
but this difference does not alter the usefulness and behavior 
of these soils. 

Menominee soils formed in the same kind of material as 
Brevort and Iosco soils. These soils lack mottles in the solum 
that are in the Brevort and Iosco soils. Menominee soils are 
similar to Mancelona and Owosso soils. They have a finer 
texture in the C horizon and average a lower content of 
coarse fragments in the C horizon than Mancelona soils. 
These soils have a coarser texture in the upper part of the 
solum than Owosso soils. 

Menominee loamy sand, 2 to 6 percent slopes (Мов). 
This soil is on knolls and ridges on plains and uplands. 
The areas are small to medium in size and irregular in 
shape. This soil has the profile described as representa- 
tive of the series. 

Included with this soil in mapping are a few small, 
wet depressional areas that are covered by a thin layer 
of sandy overwash material. Also included are small 
eroded areas where the surface layer is thinner and 
browner than in this soil. A few areas are included where 
the underlying light clay loam is at a depth of 42 to 66 
inches. 

Surface runoff is slow. This soil is very susceptible to 
soil blowing if the surface is exposed. Fertility is low. 
The main concerns of managément are conserving mois- 
ture and controlling erosion, but improving and main- 
taining fertility and organic-matter content are also 
important. 

Most areas of this soil are used for crops. A few areas 
are used for permanent pasture or are wooded. This 
soil is moderately suited to farming if moisture is con- 
served and fertility is maintained. It has moderate to 
severe limitations for recreational and urban develop- 
ments. Capability unit 1101-4 (4/2a); woodland suitabil- 
ity group С; recreation group 1. 

Menominee loamy sand, 6 to 12 percent slopes (MoC). 
This soil is on knolls and ridges on uplands. The areas 
are small in size and irregular in shape. Slopes are less 
than 100 feet long. 

Included with this soil in mapping are small eroded 
areas on side slopes. These eroded areas have a brown 
surface layer that is thinner than that of the profile de- 
scribed as representative of the series. Also included are 
a few areas where the underlying light clay loam is at 
a depth of 42 to 66 inches, 

Surface runoff is slow to medium, and the hazard of 
erosion is slight to moderate. This soil is susceptible to 
soil blowing if the surface is exposed. Fertility is low. 
The main concerns of management are controlling ero- 
sion and conserving moisture, but improving and main- 
taining fertility and organic-matter content are also 
important. 

Most areas of this soil are in permanent vegetation. 
Some areas are used for crops. This soil is moderately 
suited to farming if erosion is controlled, moisture is 
conserved, and fertility is improved. It has moderate to 
severe limitations for recreational and urban develop- 
ments. Capability unit IITe-9 (4/2a) ; woodland suitabil- 
ity group C; recreation group 1. 


ЗОН. SURVEY 


Metamora Series 


The Metamora series consists of somewhat poorly 
drained, nearly level to gently sloping soils on till plains 
and low moraines. These soils formed in sandy loam, 18 
to 40 inches thick, and in the underlying loamy glacial 
till. The native vegetation consisted mainly of ash, oak, 
hickory, basswood, and maple. 

In a representative profile the surface layer is very 
dark grayish-brown sandy loam about 9 inches thick. The 
subsurface layer, about 4 inches thick, is light brownish- 
gray sandy loam mottled with yellowish brown. The up- 
рег 15 inches of the subsoil 18 yish-brown, friable 
sandy loam mottled with browateh yellow the lower 8 
inches is grayish-brown, firm clay loam mottled with yel- 
lowish brown. The underlying material, beginning at a 
depth of about 36 inches, is grayish-brown heavy loam 
mottled with yellowish brown. 

Permeability is moderately rapid in the upper part of 
the subsoil and moderately slow in the lower part of the 
subsoil and in the underlying material. The available 
water capacity is high, and fertility is medium. Surface 
runoff is slow. 

Metamora soils are well suited to moderately well 
suited to farming if excess water is removed. They are 
well suited to openland wildlife habitat. Limitations for 
most nonfarm uses are moderate to severe. These soils are 
generally poorly suited to woodland. 

Most areas of these soils are used for crops. А. few areas 
are used for permanent pasture or woodland. 

Representative profile of а Metamora sandy loam: 


Ар—0 to 9 inches, very dark grayish-brown (10YR 3/2) 
sandy loam; weak, fine, granular structure; friable ; 
slightly acid; abrupt, smooth boundary. 

A2g—9 to 13 inches, light brownish-gray (10YR 6/2) sandy 
loam; common, medium, distinct, yellowish-brown 
(10YR 5/6) mottles; weak, coarse, granular struc- 
ture; friable; less than 5 percent coarse fragments; 
slightly acid; clear, wavy boundary. 

ВІє--13 to 28 inches, grayish-brown (10YR 5/2) sandy 
loam; many, medium, distinct, brownish-yellow 
(10YR 6/8) mottles; weak, medium, subangular 
blocky structure; friable; less than 5 percent coarse 
fragments; neutral; clear, wavy boundary. 

IIB2tg—28 to 36 inches, grayish-brown (10YR 5/2) clay 
loam; many, medium, distinct, yellowish-brown 
(10YR 5/8) mottles; moderate, medium, subangu- 
lar blocky structure; firm; clay films on surfaces of 
peds; 5 percent coarse fragments; neutral; abrupt, 
wavy boundary. 

IICg—36 to 60 inches, grayish-brown (10YR 5/2) heavy 
loam; common, medium, distinct, yellowish-brown 
(10YR 5/8) mottles; massive; firm; 5 percent coarse 
fragments; mildly alkaline; slight effervescence. 


The solum ranges from 20 to 40 inches in thickness and is 
slightly acid to mildly alkaline throughout. The Ap horizon 
is very dark gray (10YR 3/1) or very dark grayish brown 
(10YR 3/2) and is 8 to 10 inches thick. The Blg horizon is 
brown (10YR 5/3) or grayish brown (10YR 5/2) and is 
sandy loam or loamy sand. The IIB2tg horizon is sandy 
clay loam or clay loam. The IICg horizon is brown (10YR 
5/2) or grayish brown (10YR 5/2) and is heavy loam or 
clay loam. It is mildly alkaline or moderately alkaline and 
has slight effervescence or strong effervescence. 

The solum of these soils has a more grayish color in the 
upper part than is defined as the range for the series, but 
this difference does not alter the usefulness and behavior of 
these soils. 

Metamora soils formed in the same kind of material as 
Owosso soils. These soils have mottles in the solum that are 
lacking in Owosso soils, and they are thicker or darker 


SHIAWASSEE COUNTY, MICHIGAN 


colored in the Ap or АЗ horizon than those soils. Metamora 
soils are similar to Conover soils, Tosco soils, deep variant, 
Macomb, and Matherton soils. They have а coarser texture 
in the subhorizons in the upper part of the solum than 
Conover soils. They have a finer texture in the upper part 
of the solum than Iosco soils, deep variant. They average 
fewer coarse fragments in the B horizon than Macomb soils. 
They have a finer texture in the C horizon and average a 
lower content of coarse fragments in the C horizon than 
Matherton soils; they have a considerably lower content of 
coarse fragments in the B horizon than those soils. 

Metamora loamy sand, 0 to 2 percent slopes (MrA).— 
This soil is in flat areas on uplands. The areas are small 
to large in size and irregular in shape. This soil has a 
profile similar to the one described as representative of 
the series, expt that the surface layer and the upper 
part of the subsoil are loamy sand to a depth of 20 
inches. 

Included with this soil in mapping are areas of the 
poorly drained Breckenridge soils in small depressions 
and narrow drainageways. In addition, a few areas are 
included where the heavy loam underlying material is at 
depths between 49 and 66 inches. Other inclusions are 
areas where the slope is 2 to 6 percent. 

The main concern of management is removing excess 
water, but conserving moisture and control of soil blow- 
ing are also concerns. 

Most areas of this soil are used for crops. А. few areas 
remain wooded. This soil is moderately well suited to 
farming if excess water is removed. It has moderate to 
severe limitations for recreational and urban develop- 
ments. Capability unit Пу-8 (3/2b) ; woodland suitabil- 
ity group G; recreation group 3. 

Metamora sandy loam, 0 to 2 percent slopes (MsA).— 
This soil is on flats on uplands. The areas are small to 
medium in size and irregular in shape. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are small areas of 
the poorly drained Breckenridge soils in small depres- 
sions and narrow drainageways. Other inclusions are a 
few small areas of Kibbie soils. 

The hazard of erosion is slight. The main concern of 
management is removal of excess water. 

Most areas of this soil are used for crops. A few areas 
remain wooded. This soil is well suited to farming if ex- 
cess water is removed. It Ваз moderate to severe limita- 
tions for recreational and urban developments. Capability 
unit IIw-8 (3/2b) ; woodland suitability group G; recrea- 
tion group 8. 

Metamora sandy loam, 2 to 6 percent slopes (MsB).— 
This soil is on knolls, ridges, and low mounds. The areas 
are small to medium in size and irregular in shape. 

Included with this soil in mapping are small depres- 
sional areas that are covered by a thin layer of loamy 
overwash. Also included are small eroded areas at higher 
elevations, which are the source of the overwash mate- 
rial. The surface layer in these eroded areas is grayish 
brown. Also included are a few small areas of Kibbie 
Soils. 

The hazard of erosion is slight to moderate. The main 
concern of management is removal of excess water. 

Most areas of this soil are used for crops. A few areas 
remain in woodland. This soil is well suited to farming if 
excess water is removed. It has moderate to severe limi- 
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tations for recreational and urban developments. Capa- 
bility unit IIw-8 (3/25); woodland suitability group 6; 
recreation group 3. 

Miami Series 

The Miami series consists of well-drained, gently slop- 
ing to steep soils on till plains and moraines. These soils 
formed in loamy glacial till. In this county Miami soils are 
mapped separately and also in a complex with Owosso 
soils. The native vegetation consisted mainly of oak, 
maple, beech, and basswood. 

In a representative profile the surface layer is dark 
grayish-brown loam about 8 inches thick. The subsurface 
layer is brown loam about 3 inches thick. The upper ! 
inches of the subsoil is brown, firm light clay loam; the 
middle 9 inches is dark-brown, firm clay loam; and the 
lower 5 inches is yellowish-brown, firm clay loam. The 
underlying material, beginning at a depth of about 30 
inches, is brown heavy loam. 

Permeability is moderate, the available water capacity 
is high, and fertility is high. 

Areas of less sloping Miami soils are well suited to 
farming. The steeper areas are well suited to openland 
and woodland wildlife habitat. Limitations for most non- 
farm uses are slight to moderate on the less sloping 
soils. Miami soils are well suited to hardwoods but poorly 
suited to pines. 

Most areas of less sloping Miami soils are used for 
crops. The steeper areas are used for permanent pasture 
or woodland or are in brush. 

Representative profile of a Miami loam: 

Ар—0 to 8 inches, dark grayish-brown (10YR 4/2) loam; 
weak, medium, granular structure; friable; less than 
5 percent coarse fragments; slightly acid; abrupt, 
smooth boundary. 

A2—8 to 11 inches, brown (10YR 5/3) loam; weak, coarse, 


granular structure; friable; less than 5 percent 
coarse fragments; medium acid; clear, wavy bound- 


ary. 

В?1--11 to 16 inches, brown (10YR 5/3) light clay loam; 
moderate, medium, subangular blocky structure; 
firm; 5 percent coarse fragments; medium acid; 
clear, wavy boundary. 

B22t—16 to 25 inches, dark-brown (10YR 4/3) clay loam; 
strong, medium, subangular blocky structure; firm; 
dark-brown (7.5YR 8/2) organic-clay films on sur- 
faces ої peds; 5 percent coarse fragments ; medium 
acid ; gradual, wavy boundary. 

B23t—25 to 30 inches, yellowish-brown (10YR 5/4) clay 
loam; moderate, coarse, subangular blocky struc- 
ture; firm; dark-brown (7.5YR 3/2) organic-clay 
films on surfaces of peds; 5 percent coarse frag- 
ments; neutral; abrupt, wavy boundary. 

(0—30 to 60 inches, brown (10YR 5/3) heavy loam; weak, 
coarse, subangular blocky structure; firm; 5 percent 
coarse fragments; mildly alkaline; slight efferves- 
сепсе. 


The solum ranges from 24 to 40 inches in thickness and is 
medium acid to neutral throughout. The Ap horizon is brown 
KIOYR 4/3) or dark grayish brown (10YR 4/2) and is 7 to 
10 inches thick. The A2 horizon is brown (10YR 5/3) or 
light yellowish brown (10YR 6/4). The B21 horizon is yellow- 
ish brown (10YR 5/4 or 5/6) or brown (10YR 5/8) and is 
heavy loam or light clay loam. The B22t horizon is yellowish 
brown (10YR 5/4 ог 5/6), brown (10YR 5/3), or dark brown 
(10YR 4/3). The Є horizon is light clay loam or loam. It ів 
mildly alkaline or moderately alkaline and has slight effer- 
vescence or strong effervescence. 
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Miami soils formed in the same kind of material as Brooks- 
ton, Celina, and Conover soils. They lack the mottles in the 
solum that are in the Brookston, Celina, and Conover soils. 
They are finer textured in the upper part of the B horizon 
than Owosso solis. Miami soils are similar to Fox, Kendall- 
ville, Lapeer, and Tuscola soils, They have a finer texture in 
the С horizon than Fox soils and dominantly average а 
lower content of coarse fragments in the lower part of the 
solum than those soils. Miami solls average a lower content 
of coarse fragments in the B horizon than Kendallville soils. 
They have fewer sand separates throughout the profile than 
Lapeer soils and average а higher clay content in the Bt 
horizon than those soils. Miami soils lack the stratified soil 
material in the C horizon that is in the Tuscola solls, and 
they differ from those soils in having coarse fragments 


throughout. 

Miami loam, 2 to 6 percent slopes (MuB).— This soil is 
on undulating plains. knolls, and low mounds on uplands. 
The areas are small to large in size and irregular in shape. 
This вої! has the profile described as representative of the 
series. 

Included with this soil in mapping are small depres- 
sional areas that are covered by a thin layer of loamy 
overwash. Also included are small eroded areas, at higher 
elevations, that are the source of the overwash materials. 
These eroded areas have а brown surface layer. Other 
inclusions are small seep areas and wet depressions, and, 
mainly along the Maple River, small areas in which 
stratified gravelly sand is at a depth of 20 to 66 inches. 

Surface гипой is slow to medium, and the hazard of 
erosion is slight to moderate. Controlling erosion is the 
main concern of management. 

Most areas of this soil are in crops. Small areas are 

wooded. This soil is well suited to farming if erosion is 
controlled. It has slight to moderate limitations for most 
recreational and urban developments. Capability unit 
Пе-2 (25a); woodland suitability group р; recreation 
group 2. 
Mami loam, 2 to 6 percent slopes, moderately eroded 
(Mv82).—This soil is on knolls and side slopes of ridges. 
The areas are small to medium in size and are irregular 
in shape. Slopes are less than 100 feet Jong. This soil has 
a profile similar to the one described as representative of 
the series, except that the surface layer is brown and 
thinner. 

Included with this soil in mapping are a few severely 
eroded spots at higher elevations. In these eroded areas 
most or all of the original surface layer has been removed 
by erosion and the clay loam subsoil is exposed. Also 
included are small areas of the somewhat poorly drained 
Conover soils in small depressions and narrow drainage- 
ways. Other inclusions are small seep areas and wet 
depressions and a few areas where cobblestones and 
pebbles are scattered on the surface but do not interfere 
with tillage. 

Surface runoff is medium, and the hazard of erosion is 
slight to moderate. Controlling erosion and improving 
and maintaining organic-matter content are the main 
concerns of management. 

Most areas of this soil are used for crops. Some areas 
are in permanent pasture. This soil is well suited to 
farming if erosion is controlled and organic-matter con- 
tent is improved. It has slight to moderate limitations for 
reereational and urban developments. Capability unit 
Ile-2 (2.52); woodland suitability group D; recreation 


group 2. 


SOIL SURVEY 


Miami loam, 6 to 12 percent slopes (MuC).—This rolling 
Soil is on knolls, ridges, and in short, sloping areas near 
depressions and drainageways. The areas are small to me- 
dium in size and irregular in shape. Most slopes are 75 to 
100 feet in length. 

Included with this soil in mapping are small areas of 
the poorly drained Brookston soils in small, rounded de- 
pressions. Also included are a few small depressions in 
which the soil has a muck surface layer and а few areas 
of an eroded soil that has a thin, brown or dark-brown 
surface layer. 

Surface runoff is medium, and the hazard of erosion is 
moderate. Controlling erosion is the main concern of 
management, but conserving moisture and maintaining 
organic-matter content are also important. 

Most areas of this soil are used for crops. Some areas 
are wooded. This soil is moderately well suited to farming 
if erosion is controlled. It has moderate to severe limita- 
tions for recreational and urban developments. Capability 
unit IIIe-5 (9.54) ; woodland suitability group D; recrea- 
tion group 2. 

Miami loam, 6 to 12 percent slopes, moderately eroded 
(MuC2).— This soil is on knolls, ridges, and foot slopes on 
uplands. The areas are small to medium in size and are 
irregular in shape. This soil has a profile similar to the 
one described as representative of the series, except that 
the surface layer isthinner and browner. 

Included with this soil in mapping are a few small, 
severely eroded spots where the original surface layer has 
eroded away and the clay loam subsoil is exposed. Also 
included are small areas of Fox and Tuscola soils, and, in 
small depressions, poorly drained Brookston soils. Some 
small included areas have a sandy loam surface layer. 

Surface runoff is medium to rapid, and the hazard of 
erosion is moderate to severe. Controlling erosion and 
conserving moisture are the main concerns of manage- 
ment, but improving and maintaining organic-matter 
content and soil tilth are also important. 

Most areas of this soil are used for crops or permanent 
pasture. This soil is moderately suited to farming if ero- 
sion is controlled and moisture is conserved. It has mod- 
erate to severe limitations for most recreational and urban 
developments. Capability unit IIIe-5 (2.5a); woodland 
suitability group D; recreation group 2. 

Miami loam, 12 to 18 percent slopes, moderately 
eroded (MuD2).—This soil is оп knolls, ridges, and hillsides 
near depressions and drainageways. The areas are small 
to medium in size and irregular in shape. This soil has a 
profile similar to the one described as representative of 
the series, except that the surface layer is brown and 
thinner. Most of the original surface layer has been 
eroded away, and the present surface layer is a mixture 
of the subsurface layer and the upper part of the subsoil. 

Included with this soil in mapping are small severely 
eroded spots where the dark-brown clay loam subsoil is 
exposed. Also included are а few small areas where there 
are stones on the surface in numbers that interfere with 
tillage. Small areas of Fox soils are also included. 

Surface runoff is rapid, and the hazard of erosion is 
severe. Controlling erosion is difficult because slopes are 
short and complex. 

All of this soil was formerly used for crops, but a con- 
siderable acreage is now in woods or brush. Some areas 


SHIAWASSEE COUNTY, MICHIGAN 


are used for permanent pasture. This soil is generally 
poorly suited to cultivated crops, but it is well suited to 
permanent pasture. № has severe limitations for most 
recreational! and urban developments. Capability unit 
ТУе-4 (9.52); woodland suitability group D; recreation 
group 2. 

Miami loam, 18 to 25 percent slopes, moderately 
eroded (MuE2).— This soil is on short, convex slopes near 
depressions and drainageways on uplands. The areas are 
small in size and горхийг in shape. Slopes are 75 to 100 
feet in length. This soil has a profile similar to the one 
described as representative of the series, except that the 

resent surface layer is a mixture of the original subsur- 
ace layer and the upper part of the subsoil. It is brown 
in color. 

Included with this soil in mapping are small, severely 
eroded areas where the brown or dark-brown clay loam 
subsoil is exposed. Also included are small areas along 
drainageways in which the surface layer is sandy loam. 
Small areas of Lapeer sandy loam are also included. 

Surface runoff is rapid, and the hazard of erosion is 
severe to very severe. Control of erosion and use of equip- 
ment are difficult because the slopes are steep. 

Most areas of this soil are now in permanent pasture 
or brush. A few areas are used for crops. This soil is 
poorly suited to cultivated crops. It has severe limitations 
for most recreational and urban developments. Capabil- 
ity unit Vle-2 (9.52); woodland suitability group D; 
recreation group 2. 

Miami clay loam, 12 to 18 percent slopes, severely 
eroded (MvD3).—This soil is on side slopes near depressions 
or drainageways on uplands. The areas are small in size 
and irregular in shape. This soil has a profile similar to 
the one described as representative of the series, except 
that the original surface and subsurface layers have been 
completely eroded away. The present surface layer is es- 
sentially the upper part of the original brown clay loam 
subsoil. 

Included with this soil in mapping are small areas 
where cobblestones and pebbles are scattered on the sur- 
face. Also included are a few areas in which gullies have 
formed. 

Surface runoff is rapid, and the hazard of erosion is 
very severe. The major limitations are erosion, slope, low 
organic-matter content, and poor soil tilth. 

Almost all of this soil is in permanent vegetation. This 
soil is very poorly suited to cultivated crops but is mod- 
erately suited to forage crops. It has severe limitations for 
recreational and urban developments. Capability unit 
УТе-2 (9.52); woodland suitability group D; recreation 
group 2. 


Mine Pits 


Mine pits (Mw) are areas from which the soil and under- 
lying material have been removed during shale or coal 
mining operations. These pits range from a few feet to as 
much as 50 feet in depth. Both active and abandoned 
pits are in this unit. The areas are near Corunna and 
Henderson. 

"These pits ordinarily have no use other than as a source 
of coal or shale. Some of the abandoned pits, however, 
provide a limited wildlife refuge. Capability unit VIIIs-1 
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(Sa) ; not placed in a woodland suitability group or rec- 
reation group. 


Newaygo Series 


The Newaygo series consists of well-drained, gently 
sloping soils on outwash plains and beach ridges. ‘These 
soils formed in sandy loam and loam, 24 to 40 inches 
thick, over gravelly sand. 'The native vegetation consisted 
mainly of sugar maple, elm, and ash. 

In a representative profile the surface layer is very dark 
grayish-brown sandy loam about 8 inches thick. The up- 
per 10 inches of the subsoil is dark-brown, very friable 
sandy loam; the middle 6 inches is dark yellowish-brown, 
firm heavy loam; and the lower part is dark-brown, firm 
sandy clay loam. The underlying material, beginning at 
а depth, of about 34 inches, is pale-brown gravelly coarse 
sand. 

Permeability is moderate in the subsoil and rapid in 
the underlying materiał. The available water capacit is 
moderate, and fertility is medium. Surface runoff is lo 

Newaygo soils are well suited to farming. They are well 
suited to openland wildlife habitat. Limitations for most 
nonfarm uses are slight. These soils are well suited to 
woodland. 

Most areas of these soils are used for crops. A few areas 
remain in woodland or are used for pasture. 

Representative profile of Newaygo sandy loam: 


Ap—O0 to 8 inches, very dark grayish-brown (10YR 3/2) 
sandy loam; weak, medium, granular structure; fri- 
able; less than 5 percent gravel; slightly acid; 
abrupt, smooth boundary. 

Bir—8 to 18 inches, dark-brown (7.5YR 4/4) sandy loam; 
weak, fine, subangular blocky structure; very fri- 
able; less than 5 percent gravel; slightly acid; clear, 
wavy boundary. 

B21t—18 to 24 inches, dark yellowish-brown (10YR 4/4) 
heavy loam; moderate, fine, subangular blocky 
structure; firm; clay films on surfaces of peds; 15 
percent fine gravel; slightly acid; gradual, wavy 
boundary. 

B22t—24 to 34 inches, dark-brown (7.5YR 4/4) sandy clay 
loam; moderate, coarse, subangular blocky struc- 
ture; firm; clay films on surfaces of peds; 15 percent 
gravel; neutral; abrupt, irregular boundary. 

IIC—34 to 60 inches, pale-brown (10YR 6/3) gravelly coarse 
sand; single grain; loose; 30 percent gravel; mildly 
alkaline; slight effervescence. 


The solum ranges from 24 to 40 inches in thickness and is 
slightly acid or neutral throughout. The Ap horizon is dark 
grayish brown (10YR 4/2) or very dark grayish brown 
(10YR 3/2). The A2 horizon, where present, is light brown- 
ish gray (10YR 6/2) and is 1 to 3 inches thick. The Bir 
horizon із loam or sandy loam. The B2it horizon is heavy 
loam, sandy clay loam, or light clay loam; it is gravelly in 
places. The IIC horizon is brown (10YR 6/3), light yellow- 
ish brown (10YR 6/4), or pale brown (10YR 6/3) and is 
sand or coarse sand or gravelly or very gravelly analogs of 
these textures. It is mildly alkaline or moderately alkaline 
and has slight effervescence or strong effervescence. 

The average annual temperature of these soils is a few 
degrees warmer than is defined as the range for the series, 
but this difference does not alter the usefulness and behavior 
of these soils, 

Newaygo solis are similar to Kendallville and Mancelona 
soils. They have a coarser texture in the C horizon than 
Kendallville soils. Newaygo soils have a finer texture in the 
solum than Mancelona soils in horizons of similar horizon 
designation. 


Newaygo sandy loam, 2 to 6 percent slopes (NyB).— 
This soil is on knolls, ridges, and low mounds on plains. 
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The areas are small to medium in size and irregular in 
Shape. 

Included with this soil in mapping are small depres- 
sional areas that are covered by a thin layer of loamy 
overwash. This overwash generally is dark yellowish 
brown or yellowish brown. jm included are a few small 
eroded areas, at higher elevations, that are the source of 
the overwash material. Also included are a few areas, gen- 
erally near the base of low beach ridges, where the loam 
or clay loam underlying material is at depths of 42 to 66 
inches. 

The hazard of erosion is slight to medium. The main 
coneern of management is controlling erosion, but con- 
serving moisture is also important. 

Most areas of this soil are used for crops. A few small 
areas remain wooded. This soil is well suited to farming 
if erosion is controlled and moisture conserved. It has 
slight limitations for recreational and urban develop- 
ments, Capability unit 11е-3 (За); woodland suitability 
group U; recreation group 2. 


Ottokee Series 


The Ottokee series consists of moderately well drained, 
nearly level soils on outwash plains and till plains. These 
soils formed in sand. The native vegetation consisted 
mainly of aspen, black cherry, oak, and maple. 

In a representative profile the surface layer is dark 
grayish-brown loamy sand about 9 inches thick. The sub- 
surface layer, about 8 inches thick, is grayish-brown sand 
mottled with yellowish brown. The subsoil is about 33 
inches thick. It consists of thin, interbedded layers of 
peers, loose sand and dark-brown, very friable 

eavy loamy sand. The underlying material, beginning 
at a depth of about 50 inches, is very pale brown san 
mottled with strong brown. 

Permeability is rapid, the available water capacity is 
low, and fertility is low. Surface runoff is slow. 

Ottokee soils are moderately suited to farming if mois- 
ture is conserved and fertility is improved and main- 
tained. They are poorly suited to wetland wildlife 
habitat. Limitations for most nonfarm uses are moderate. 
These soils are moderately well suited to pines and as- 
pen and poorly suited to hardwoods. 

Most areas of these soils are used for crops. Some areas 
are used for woodland or pasture. 

Representative profile of Ottokee loamy sand: 

Ар—0 to 9 inches, dark grayish-brown (10YR 4/2) loamy 
sand; weak, fine, granular structure; very friable; 
neutral; abrupt, smooth boundary. 

A2—9 to 17 inches, grayish-brown (10YR 5/2) sand; com- 
mon, fine, distinct, yellowish-brown (10YR 5/8) 
mottles; very weak, coarse, subangular blocky struc- 
ture; very friable; neutral; abrupt, wavy boundary. 

A&B—17 to 50 inches, pale-brown (10YR 6/3) sand (A22); 
single grain; loose; bands of dark-brown (7.5YR 
4/4) heavy loamy sand (Bt) ; massive; very friable; 
bands are % inch to 3 inches thick and are 1 te 5 
inches apart; common, fine, faint, yellowish-brown 
(10YR 5/8) mottles; clay bridges connect sand 
grains; slightly acid; clear, wavy boundary. 

С--50 to 60 inches, very pale brown (10YR 7/3) sand; com- 
mon, fine, distinct, strong-brown (7.5YR 5/8) mot- 
tles; single grain; loose; mildly alkaline. 


The solum ranges from 45 to 70 inches in thickness and 
from medium acid to mildly alkaline throughout. The Ap 
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horizon is dark brown (10YR 3/3), dark grayish brown 
(10YR 4/2), or very dark grayish brown (10YR 3/2) and is 
6 to 10 inches thick. The Bt part of the A&B horizon is light 
sandy loam or heavy loamy sand. The cumulative thickness 
of the Bt horizon is 6 inches or more. The Є horizon bas 
slight effervescence in a few places. 

The cumulative thickness of the Bt bands in these soils 1s 
more than that defined as the range for the series. Also, the 
mottles are nearer the surface. These differences alter the 
usefulness and behavior of these soils for some farm and 
nonfarm uses. 

Ottokee soils formed in the same kind of material as 
Spinks soils. These soils are similar to Plainfield soils, slightly 
acid variant. They have mottles in the solum that are lacking 
in Spinks soils and Plainfield soils, slightly acid variant. 
Also, they have bands designated as Bt horizon material that 
are finer textured than other parts of the profile, which are 
lacking in Plainfield soils, slightly acid variant. 

Ottokee loamy sand, 0 to 2 percent slopes (OkA).—This 
soil is on flats on plains. The areas are small to medium in 
size and irregular in shape. Included with this soil in 
mapping are small areas of the poorly drained Granby 
soils in depressions and drainageways. ч : 

This soil is very susceptible to soil blowing. Permeabil- 
ity is rapid, the available water capacity is low, and 
fertility 1s low. The main concerns of management are 
conserving moisture, control of soil blowing, and improv- 
ing and maintaining fertility and organic-matter content. 
Removing excess water in spring is also a concern in some 
areas. "e 

Most areas of this soil are used for crops. Some areas 
are used for pasture or woodland. This soil is moderatelv 
suited to farming if moisture is conserved and fertility is 
maintained. It has moderate limitations for most recrea- 
tional and urban developments. Capability unit 1118-4 
(52) ; woodland suitability group E; recreation group 1. 


Owosso Series 


The Owosso series consists of well-drained, gently 
Sloping to moderately steep soils on till plains and mo- 
raines. These soils formed in sandy loam material, 20 to 
40 inches thick, and in the underlying loamy glacial till. 
In this county Owosso soils are mapped only in a complex 
with Miami soils. The native vegetation consisted mainly 
of oak, maple, beech, and hickory. 

In a representative profile the surface layer is dark 
grayish-brown sandy loam about 8 inches thick. The sub- 
surface layer is brown sandy loam about 5 inches thick. 
The upper 17 inches of the subsoil is dark-brown, friable 
sandy loam; the lower 8 inches is yellowish-brown, firm 
clay loam. The underlying material, beginning at a depth 
of about 38 inches, is yellowish-brown heavy loam. 

Permeability is moderately rapid in the upper part of 
the subsoil and moderately slow in the lower part and in 
the underlying material. The available water capacity is 
moderate, and fertility is medium. 

The areas of less sloping soils are well suited to farm- 
ing. The steeper soils are well suited to pasture and for- 
age crops. They are well suited to openland wildlife 
habitat. Limitations for nonfarm uses are slight to mod- 
erate on the less sloping soils. Owosso soils are well suited 
to hardwoods but are poorly suited to pines. 

Most areas of these soils are used for crops. A few 
areas are used for pasture or remain in woodland. 

Representative profile of Owosso sandy loam, from an 
area of Owosso-Miami sandy loams: 
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Ар © to 8 inches, dark grayish-brown (10YR 4/2) sandy 
loam; weak, fine, granular structure; friable; less 
than 5 percent gravel; slightly acid; abrupt, smooth 
boundary. 

A2—8 to 13 inches, brown (10YR 5/3) sandy loam; weak, 
medium, granular structure; friable; less than 5 per- 
cent gravel; slightly acid; clear, wavy boundary. 

ВЕ 13 to 30 inches, dark-brown (7.5YR 4/4) sandy loam; 
weak, fine, subangular blocky structure; friable; less 
than 5 percent gravel; slightly acid; abrupt, wavy 
boundary. 

IIBt—30 to 38 inches, yellowish-brown (10YR 5/4) clay 
loam; moderate, medium, subangular blocky struc- 
ture; firm; clay films on surfaces of peds; 5 percent 
coarse fragments; neutral; abrupt, wavy boundary. 

IIC—88 to 60 inches, yellowish-brown (10YR 5/4) heavy 
loam; weak, coarse, subangular blocky structure; 
firm; 10 percent coarse fragments; mildly alkaline; 
slight effervescence. 

The solum ranges from 24 to 42 inches in thickness and is 
medium acid er neutral throughout. The АЈ horizon, where 
present, is very dark grayish brown (10YR 3/2) and is 1 to 3 
inches thick. The Ap horizon is brown (10YR 4/3) or dark 
grayish brown (10YR 4/2). The ТЕВЕ horizon is dark yellow- 
ish brown (10YR 4/4) or yellowish brown (10YR 5/4). The 
IIC horizon is light clay loam ог loam. It is mildly alkaline or 
moderately alkaline and has slight effervescence or strong 
effervescence. 

Owosso solls formed in the same kind of material as Meta- 
mora soils. They lack mottles in the solum that are in the 
Metamora soils. Та this eounty Owosso soils are mapped 
in а complex with Miami soils. They have а coarser texture 
in the upper part of the B horizon than Miami soils. Owosso 
soils are similar to Kendaliville, Menominee, and Tuscola 
soils. They average a lower content of coarse fragments in 
the B horizon than Kendallville soils. They have a finer tex- 
ture in the upper part of the solum than Menominee soils. 
Owosso solls lack the stratified soil material in the C horizon 
that is in the Tuscola soils, and they have coarse fragments 
throughout, which are lacking in those solls. 


Owosso-Miami sandy loams, 2 to 6 percent slopes 
(OmB).—This complex is on knolls, ridges, and low mounds 
on uplands. The areas are small to medium in size and 
irregular in shape. Owosso sandy loam makes up about 
55 percent of the acreage, and Miami sandy loam makes 
up about 45 percent. Miami sandy loam is mainly on 
longer slopes of 4 to 6 percent, and Owosso sandy loam 
is more gently sloping in the intervening areas. Owosso 
and Miami soils have profiles similar to those described 
as representative of the series, except that the surface 
layer of the Miami soil is sandy loam. 

Included in mapping are small areas of poorly drained 
Brookston or Breckenridge soils in small depressions and 
narrow drainageways. Also included are small areas that 
are loamy sand to depths of 30 to 38 inches. Small eroded 
areas, at higher elevations, are also included. 

Surface runoff is slow to medium, and the hazard of 
erosion is slight to moderate. The main concern of man- 
agement is controlling erosion. 

Most areas of this complex are used for crops. A few 
areas remain in woodland or are used for permanent pas- 
ture. This complex is well suited to farming if erosion is 
controlled. It has slight to moderate limitations for most 
recreational and urban developments. Capability unit 
Пе-3 (3/2a-2.5a) | woodland suitability group D; recrea- 
tion group 2. 

Owosso-Miami sandy loams, 6 to 12 percent slopes 
(OmC).—This complex is оп knolls, ridges, and low mounds 
and on short, convex slopes near depressions and drain- 
ageways on uplands. The areas are small to medium in 
size and irregular in shape. Owosso sandy loam makes up 
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about 40 to 70 percent of the acreage, and Miami sandy 
loam makes up about 30 to 60 percent. 

Included in mapping are small eroded areas that have 
lost much of the original surface layer through erosion. 
In these eroded areas the present surface layer is brown 
or dark brown. Also included are small, widely scattered 
spots that are loamy sand to a depth of 30 to 40 inches. 

Surface runoff is medium, and the hazard of erosion is 
moderate. The main concern of management is control- 
ling water erosion, but conserving moisture is also impor- 
tant. 

Most areas of this complex are used for crops. A few 
areas are wooded or are in permanent pasture. This 
complex is moderately suited to farming if erosion is con- 
trolled. It is well suited to pasture and forage crops. It 
has moderate to severe limitations for most recreational 
and urban developments. Capability unit IIIe-6 (3/2a- 
9.58) ; woodland suitability group О; recreation group 2. 

Owosso-Miami sandy loams, 12 to 18 percent slopes, 
moderately eroded (OmD2).—This complex is on uplands. 
The areas are small in size and irregular in shape. The 
slopes are short and complex. Owosso sandy loam makes 
up about 65 percent of the acreage, and Miami sandy 
loam makes up about 35 percent. Erosion has removed 
much of the original surface layer, and the present sur- 
face layer is а mixture of the original surface and subsur- 
face layers and the upper part of the subsoil. The present 
surface layer is brown or dark brown. Included in map- 
ping are small spots that are loamy sand to a depth of 30 
to 40 inches. 

Surface runoff is medium to rapid, and the hazard of 
erosion is moderate to severe. The main concerns of man- 
agement are controlling water erosion and conserving 
moisture. 

Most areas of this complex are in permanent pasture. 
Some areas are in woodland or in permanent vegetation. 
This complex is poorly suited to farming, but it is suited 
to pasture and forage crops. It has severe limitations for 
most recreational and urban developments. Capability 
unit ГУе-4 (3/2a-2.5a); woodland suitability group D; 
recreation group 2. 


Plainfield Series, Slightly Acid Variant 


The Plainfield series, slightly acid variant, consists of 
well-drained, gently sloping to rolling soils оп outwash 
plains, moraines, and stream terraces. These soils formed 
in sand. The native vegetation consisted mainly of aspen, 
red pine, black cherry, and oak. 

In a representative profile the surface layer is dark- 
brown loamy sand about 8 inches thick. The subsoil is 
yellowish-brown, loose sand about 20 inches thick. The 
underlying material, beginning at a depth of about 28 
inches, is very pale brown sand . 

Permeability is rapid, the available water capacity is 
low, and fertility is low. Surface runoff is slow. 

Plainfield soils, slightly acid variant, are very poorly 
suited to farming because of low fertility and low soil 
moisture. They are poorly suited to openland wildlife 
habitat because of low fertility and low soil moisture. 
Limitations for nonfarm uses are slight to moderate on 
the less sloping soils. These soils are moderately to well 
suited to pines and aspen but poorly suited to hardwoods. 


Figure 8.—Profile of Plainfield loamy sand, slightly acid variant. 

This soil holds only small amounts of water that crops can use. 

The sandy material is loose and lacks structure. The numbers 
refer to depth in feet. 


Most areas of these soils are used for pasture or wood- 
land or are in permanent vegetation. Small areas are used 
for erops. 

Representative profile of a Plainfield loamy sand, 
slightly acid variant: 


Ар—0 to 8 inches, dark-brown (10YR 3/3) loamy sand; 
weak, fine, granular structure; very friable; slightly 
acid ; abrupt, smooth boundary. 

B—8 to 28 inches, yellowish-brown (10YR 5/4) sand; single 
grain; loose; slightly acid; gradual, wavy boundary. 

C—28 to 60 inches, very pale brown (10YR 7/4) sand; sin- 
gle grain; loose; mildly alkaline. 


The solum ranges from 20 to 36 inches in thickness and 
from slightly acid to mildly alkaline throughout. The A1 hori- 
zon, where present, is very dark grayish brown (10YR 3/2) 
and is 1 to 3 inches thick. The Ap horizon is dark grayish 
brown (10YR 4/2) or dark brown (10YR 3/3) and is 7 to 
10 inches thick. The C horizon is light yellowish brown 
(10YR 6/4), brownish yellow (10YR 6/6), or very pale 
brown (10YR 7/4). It has slight effervescence in a few 
places. 

Plainfield soils, slightly acid variant, formed in the same 
kind of material as Granby soils. These soils lack the gray or 
grayish matrix colors in the solum that are in the Granby 
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soils. They are similar to Abscota, Mancelona, Ottokee, and 
Spinks soils. They have a coarser texture in the upper part 
of the profile than Abscota soils. Plainfield soils, slightly acid 
variant, lack а Bt horizon or a horizon with bands designated 
as Bt that has a finer texture than the other parts of the 
profile, which are in the Mancelona, Ottokee, and Spinks 
soils. They lack the coarse fragments in the C horizon that 
are in the Mancelona soils. 

Plainfield loamy sand, slightly acid variant, 2 to 6 
percent slopes (P/8).—This soil is on knolls and ridges on 
uplands. The areas are small to medium in size and irreg- 
ular in shape. This soil has the profile described as repre- 
sentative of the series. 

Included with this soil in mapping are small eroded 
areas that have a yellowish-brown surface layer. Also 
included are areas that have a surface layer of fine sand 
or medium sand. Also included are areas of the poorly 
drained Granby soils in small depressions and narrow 
drainageways. 

This soil is very susceptible to soil blowing if the sur- 
face is exposed. Permeability is rapid, the available water 
capacity is low, and fertility is low. The main concerns of 
management are conserving moisture, control of soil 
blowing, and improving and maintaining fertility. 

Most areas of this soil are used for pasture or woodland, 
or they are in permanent vegetation. This soil is very 
poorly suited to farming, unless irrigated. It has slight 
to moderate limitations for recreational and urban devel- 
opments. Capability unit VIs-1 (5a); woodland suit- 
ability group E; recreation group 1. 

Plainfield loamy sand, slightly acid variant, 6 to 12 
percent slopes (PIC).—This soil is on rolling uplands. The 
areas are small to medium in size and irregulàr in shape. 

Included with this soil in mapping are small eroded 
areas where the present surface layer is yellowish brown. 
Also included are а few small areas of Spinks soils. 

This soil is very susceptible to soil blowing. The 
hazard of erosion is slight. Permeability is rapid, the 
available water capacity is low, and fertility is low. The 
main concerns of management are conserving moisture, 
control of soil blowing, and improving and maintaining 
fertility. 

Most areas of this soil are used for pasture or wood- 
land, or they are in permanent vegetation. This soil is 
very poorly suited to farming. It has moderate limitations 
for most recreational and urban developments. Capability 
unit VIs-1 (Ба) ; woodland suitability group E; recreation 
group 1. 


Richter Series 


The Richter series consists of somewhat poorly drained, 
nearly level soils on outwash plains and till plains. These 
soils formed in water-laid materials that consist of strati- 
fied sandy loam, loamy sand, and loamy fine sand. The 
native vegetation consisted mainly of oak, maple, and 
ash. 

Tn a representative profile the surface layer is very dark 
grayish-brown loamy fine sand about 10 inches thick. The 
subsurface layer, about 3 inches thick, is pale-brown light 
sandy loam mottled with yellowish brown. The upper 5 
inches of the subsoil is reddish-brown, very friable loamy 
sand mottled with yellow; the lower 8 inches is light 
brownish-gray, friable heavy sandy loam mottled with 
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yellowish brown. The underlying material, beginning at 
а depth of about 26 inches, is light-gray, stratified sandy 
loam, loamy sand, and loamy fine sand mottled with 
strong brown. 

Permeability is moderately rapid, the available water 
capacity is moderate, and fertility is medium. Surface 
runoff is slow. 

Richter soils are well suited to farming if excess water 
is removed. They are well suited to openland wildlife 
habitat. Limitations for nonfarm uses are moderate to 
severe. These soils are generally poorly suited to wood- 
land. 

Most areas of these soils are used for crops. A few small 
areas are in woodland. 

Representative profile of Richter loamy fine sand: 


Ар-0 to 10 inches, very dark grayish-brown (10YR 3/2) 
loamy fine sand; weak, fine, granular structure; fri- 
able; neutral; abrupt, smooth boundary. 

A2—10 to 13 inches, pale-brown (10YR 6/3) light sandy 
loam; common, medium, distinct, yellowish-brown 
(10YR 5/6) mottles; weak, coarse, granular struc- 
ture; very friable; neutral; clear, wavy boundary. 

Bir—13 to 18 inches, reddish-brown (5YR 4/4) loamy sand; 
common, medium, prominent, yeliow (10YR 7/8) 
mottles; very weak, medium, subangular blocky 
Structure; very friable; neutral; clear, wavy bound- 


ary. 

B't—18 to 26 inches, light brownish-gray (10YR 6/2) heavy 
sandy loam; common, medium, distinct, yellowish- 
brown (10YR 5/8) mottles; weak, medium, suban- 
gular blocky structure; friable; clay bridges connect 
sand grains; mildly alkaline; abrupt, wavy boundary. 

C—26 to 60 inches, light-gray (10YR 7/1) stratified sandy 
loam, loamy sand, and loamy fine sand; few, me- 
dium, distinct, strong-brown (Т.5ХВ 5/8) mottles; 
massive; very friable; mildly alkaline; slight effer- 
vescence. 


The solum ranges from 20 to 40 inches in thickness and is 
medium acid to neutral above the B't horizon. The A1 hori- 
zon is very dark gray (10YR 8/1) and is 2 to 4 inches thick. 
The Ap horizon is very dark gray (10YR 3/1) or very dark 
grayish brown (10YR 3/2) and is 6 to 10 inches thick, The 
A2 horizon is light brownish gray (10YR 6/2) or pale brown 
(10YR 6/3). The Bir horizon is dark yellowish brown (10YR 
4/4), dark brown (7.5YR 4/4), ог reddish brown (5YR 4/4). 
The Bt horizon is sandy clay loam, sandy loam, or loam. It 
contains thin strata of loamy sand, loamy fine sand, and 
sandy clay loam in a few places. The C horizon is grayish 
brown (10YR 5/2) or light gray (10YR 7/1). It is mildly 
alkaline or moderately alkaline and has slight effervescence 
or strong effervescence. 

The average annual temperature of these soils is a few de- 
grees warmer than is defined as the range for the series, but 
this difference does not alter the usefulness and behavior of 
these soils. 

Richter soils are similar to Belding, Kibbie, and Locke 
soils. These soils have stratified soil material in the Є horizon 
that is lacking in Belding soils. They have a coarser texture 
throughout the solum than Kibbie soils, and they are less 
grayish in all or part of the B horizon than those soils. 
Richter soils have a less grayish matrix color in the upper 
part of the B horizon than Locke soils, and they lack the 
coarse fragments throughout the profile that are in the Locke 
soils. 


Richter loamy fine sand, 0 to 2 percent slopes {RhA}.— 
This soil is commonly associated with drainageways in the 
lowlands. The areas are small to medium in size and ir- 
regular in shape. 

Included with this soil in mapping are small areas of 
the poorly drained Colwood or Gilford soils. Also in- 
cluded are small areas where the slope is 2 to 6 percent. 
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A few small areas of the somewhat poorly drained 
Gladwin soils are also included. 

The main concern of management is removal of excess 
water. 

Most areas of this soil are used for crops. Some small 
areas remain in woodland. This soil is well suited to 
farming if excess water is removed. It-has moderate to 
severe limitations for recreational and urban develop- 
ments. Capability unit IIw-6 (3b); woodland suitability 
group G; recreation group 3. 


Sebewa Series 


The Sebewa series consists of poorly drained, nearly 
level soils on outwash plains and valley trains. These soils 
formed in gravelly loamy materials, 20 to 40 inches thick, 
over gravelly sand. The native vegetation consisted 
mainly of ash, soft maple, swamp white oak, and elm. 

In а representative profile the surface layer is very dark 
brown loam about 11 inches thick. The upper 8 inches of 
the subsoil is grayish-brown, firm clay loam mottled with 
yellowish brown; the lower 11 inches is light brownish- 
gray, friable gravelly clay loam mottled with dark grayish 
brown and yellowish brown. The underlying material, 
beginning at a depth of about 30 inches, is light brownish- 
gray very gravelly coarse sand. 

Permeability is moderate in the subsoil and very rapid 
in the underlying material. The available water capacity 
is moderate, and fertility is high. Surface runoff is very 
slow or ponded. 

Sebewa soils are well suited to farming if excess water 
is removed. They are well suited to wetland wildlife 
habitat. Limitations for most nonfarm uses are severe. 
These soils are poorly suited to woodland. 

Most areas of these soils are used for crops. A few areas 
are used for pasture or woodland. 

Representative profile of Sebewa loam: 


Ар 0 to 8 inches, very dark brown (10YR 2/2) loam; mod- 
erate, fine, granular structure; friable; less than 5 
percent gravel; neutral; abrupt, smooth boundary. 

A12—8 to 11 inches, very dark brown (10YR 2/2) loam; 
weak, fine, subangular blocky structure; friable; less 
than 5 percent gravel; neutral; gradual, wavy 
boundary. 

B21tg—11 to 19 inches, grayish-brown (10YR 5/2) clay 
loam; common, fine, distinct, yellowish-brown 
(10YR 5/6) mottles; moderate, medium, subangu- 
lar blocky structure; firm, very dark brown (10YR 
2/2) organic-clay films on surfaces of peds in upper 
part; 10 percent gravel; mildiy alkaline; gradual, 
wavy boundary. 

B22tg—19 to 30 inches, light brownish-gray (10YR 6/2) 
gravelly clay loam; common, medium, distinct, 
dark grayish-brown (10YR 4/2) and yellowish- 
brown (10YR 5/6) mottles; moderate, medium, 
subangular blocky structure; friable; clay films on 
surfaces of peds; 20 percent gravel; mildly alkaline; 
abrupt, irregular boundary. 

JIC—380 to 60 inches, light brownish-gray (10YR 6/2) very 
gravelly coarse sand; single grain; loose; 35 percent 
gravel; mildly alkaline; slight effervescence. 


The solum ranges from 24 to 40 inches in thickness and is 
slightly acid to mildly alkaline throughout. The A horizon is 
very dark grayish brown (10YR 3/2), very dark gray (10YR 
3/1), or very dark brown (10YR 2/2) and is 10 to 13 inches 
thick. The B horizon is gray (10YR 5/1), grayish brown 
(10YR 5/2), or light brownish gray (10YR 6/2). It is sandy 
clay loam or сіау loam or gravelly analogs of these textures. 
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Тіе ИС horizon is gray (10YR 5/1 or 6/1) or light brown- 
ish gray (10YR 6/2). It is mildly alkaline or moderately 
alkaline and has slight effervescence or strong effervescence. 
Sebewa soils formed in the same kind of materia! as Fox 
&nd Matherton soils, These soils have a thicker or darker 
eolored A horizon than Fox soils, and they have mottles in the 
solum that are lacking in Fox soils. They have a thicker, dark- 
colored A horizon than Matherton soils. Sebewa soils are sim- 
ilar to Gilford soils. They have a finer texture in the B horizon 
than Gilford soils. 
. Sebewa loam (0 to 2 percent slopes) (Sd).—This soil is 
in swales, in depressions, and on broad flats in the low- 
lands. The areas are small to medium in size and irregu- 
lar in shape. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Matherton soils at slightly 
higher elevations and small areas of poorly drained Ber- 
ville soils in depressions. Also included are a few areas 
where stones are on the surface and throughout the pro- 
file. The stones in the included areas are in numbers that 
interfere with tillage. Also included are a few small areas 
in depressions where the surface layer is muck. 

This soil is ponded in some areas early in spring and 
after heavy rains. The main concern of management is 
removal of excess water. 

Most areas of this soil are used for erops. А few areas 
are used for pasture or woodland. This soil is well suited 
to farming if excess water is removed. It has severe limi- 
tations for recreational and urban developments. Capa- 
bility unit IIw-6 (3c); woodland suitability group W; 
recreation group 4. 
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Shoals Series 


The Shoals series consists of somewhat poorly drained, 
nearly level soils on flood plains of the major streams 
and rivers. These soils formed in loamy water-laid mate- 
rials. The native vegetation consisted mainly of elm, 
swamp white oak, ash, and red maple. 

In a representative profile the surface layer is dark- 
gray loam about 7 inches thick. The upper 7 inches of the 
subsoil is dark-gray, friable loam mottled with dark 
brown; the lower 6 inches is grayish-brown, friable loam 
mottled with light olive brown. The underlying material, 
beginning at a depth of about 20 inches, is light brownish- 
gray heavy loam mottled with light olive brown. 

Permeability is moderate, the available water capacity 
is high, and fertility is high. Surface runoff is slow. These 
soils are flooded in spring in most years, but they are 
flooded only occasionally during the growing season. 

Shoals soils are generally poorly suited to farming be- 
cause of wetness and the hazard of flooding. They are 
moderately suited to wetland wildlife habitat. Limitations 
for nonfarm uses are severe. These soils are poorly suited 
to woodland. 

Most areas of these soils are used for pasture or wood- 
land. A few areas are used for crops. 

Representative profile of Shoals loam: 

Ap—0 to 7 inches, dark-gray (10YR 4/1) loam; moderate, 
medium, granular structure; friable; neutral; abrupt, 
smooth boundary. 

В216--1 to 14 inches, dark-gray (10YR 4/1) loam; common, 
fine, distinct, dark-brown (7.5YR 3/2) mottles; 


weak, coarse, granular structure; friable; neutral; 
gradual, wavy boundary. 
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B22g—14 to 20 inches, grayish-brown (10YR 5/2) loam; 
common, medium, distinct, light olive-brown (2.5Y 
5/6) mottles; weak, coarse, granular structure; fri- 
able; mildly alkaline; gradual, wavy boundary, 

Cg—20 to 60 inches, light brownish-gray (10YR 6/2) heavy 
loam; many (45 percent), medium, distinct, light 
olive-brown (2.5У 5/6) mottles; massive; friable; 
miidly alkaline. 


The solum ranges from 20 to 40 inches in thickness and is 
neutral or mildly alkaline throughout. Depth to mottling is 
7 to 18 inches. The Ap horizon is dark grayish brown (10YR 
4/2) or dark gray (10YR 4/1) and is 6 to 10 inches thick, 
The € horizon is silt loam, loam, light clay loam, or light 
silty clay loam and is commonly stratified. It contains strata 
of black (10YR 2/1 or N 2/0) organic material, 2 to 5 
inches thick, in a few places. The C horizon has slight effer- 
vescence below a depth of 35 inches in a few places. 

Shoals soils formed in the same kind of material as Eel 
and Sloan soils. These soils dominantly have more gray or 
grayish colors in the B horizon than Eel soils, They have a 
thinner or lighter colored A horizon than Sloan soils, Shoals 
soils have drainage similar to that of Algansee and Ceresco 
soils, They have a finer texture throughout than Algansee 
and Ceresco soils. 

Shoals loam (0 to 2 percent slopes) (Sh).—This soil is 
on the flood plains of major streams or rivers. The areas 
are small to medium in size and irregular in shape. 

Included with this soil in mapping are some small areas 
of the poorly drained Sloan soils. Also included are a 
few small areas that have pockets of gravelly sand in the 
underlying material. 

This soil is flooded in spring in most years, but it is 
flooded only occasionally during the growing season. The 
main concerns of management are removing excess water 
and flooding, but protecting crops from frost is also 
important. 

Most areas of this soil are used for pasture or wood- 
land. A few areas are used for crops, This soil is generally 
poorly suited to farming. It has severe limitations for 
recreational and urban developments. Capability unit 
Vw-3 (L-2c); woodland suitability group O; recreation 
group ô. 


Sloan Series 


The Sloan series consists of poorly drained, nearly level 
soils on flood plains of streams and rivers. These soils 
formed in loamy water-laid materials. The native vegeta- 
tion consisted of elm, swamp white oak, ash, and soft 
maple. 

In a representative profile the surface layer is very 
dark brown loam about 12 inches thick. The upper 11 
inches of the subsoil is gray, friable loam mottled with 
light olive brown; the lower 11 inches is light brownish- 
gray, friable loam mottled with dark brown. The under- 
lying material, beginning at a depth of about 34 inches, 
is light brownish-gray loam mottled with dark brown. 

Permeability is moderate, the available water capacity 
is high, and fertility is high. Surface runoff is slow to 
ponded. This soil is near enough to the level of the 
stream that it floods in most years during the growing 
season. 

Sloan soils are generally poorly suited to farming 
because of excess wetness, the hazard of flooding, and 
the hazard of frost. They are well suited to wetland wild- 
life habitat. Limitations for nonfarm uses are severe. 
These soils are poorly suited to woodland. 
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Most areas of these soils are in woodland or unim- 
proved pasture. 
Representative profile of Sloan loam: 


Ар-0 to 12 inches, very dark brown (10YR 2/2) loam; 
moderate, fine, granular structure; frisble; neutral; 
abrupt, smooth boundary. 

B21g—12 to 23 inches, gray (10YR 5/1) loam; common, 
medium, distinct, light olive-brown (2.5Y 5/6) mot- 
tles; weak, fine, subangular biocky structure; friable; 
very dark gray (10YR 3/1) organic films on sur- 
faces of peds in upper part; neutral; gradual, wavy 


boundary. 
B22g—23 to 84 inches, light brownish-gray (10YR 6/2) 
loam; common, medium, distinct, dark-brown 


(7.5YR 4/4) mottles; very weak, medium, subangu- 
lar blocky structure; friable; neutral; gradual, wavy 
boundary. 

СЕ--84 to 60 inches, light brownish-gray (10YR 6/2) loam; 
many, medium, distinct, dark-brown (ТБУВ 4/4) 
mottles; massive; friable; mildly alkaline. 


The solum ranges from 20 to 40 inches in thickness and 
from slightly acid to mildly alkaline throughout. The Ар 
horizon is black (10YR 2/1), very dark brown (10YR 2/2), 
or very dark gray (10XR 3/1) and is 10 to 14 inches thick. 
The Cg horizon is gray (10YR 5/1), grayish brown (10YR 
5/2), or light brownish gray (10YR 6/2). It commonly con- 
tains strata of light silty clay loam, light clay loam, or silt 
loam. In a few places the Cg horizon contains thin strata of 
sandy loam, fine sand, and black (10YR 2/1 or N 2/0) or- 
ganic material. 

Sloan soils formed in the same kind of material as Hel and 
Shoals soils. These soils have dominantly more gray or gray- 
ish colors in the B horizon than Eel soils, They have a thicker 
or darker colored A horizon than Shoals soils. Sloan soils are 
similar to Cohoctah and Glendora soils, but they have a finer 
texture throughout than those soils. 

Sloan loam (0 to 2 percent slopes) (Sn).—This soil is 
on flood plains of the major streams and rivers. The areas 
are small to medium in size and irregular in shape. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Shoals soils at slightly 
higher elevations. Also included are some small areas that 
have pockets of gravelly sand in the underlying material. 

Flooding occurs during the growing season in most 
years. The main concerns of management are removal of 
excess water and protection from flooding and frost dam- 
age. 

Most areas of this soil are used for woodland, or they 
are in unimproved pasture. This soil is generally poorly 
suited to farming. It has severe limitations for recrea- 
tional and urban developments. Capability unit Vw-3 
(L-2c) ; woodland suitability group О; recreation group 6. 


Spinks Series 

The Spinks series consists of well-drained, nearly level 
to moderately steep soils on outwash plains, till plains, 
stream terraces, and moraines. These soils formed in sand. 
The native vegetation consisted mainly of oak, maple, 
hickory, red pine, and white pine. 

In a representative profile the surface layer is dark 
grayish-brown loamy sand abont 8 inches thick. 'The sub- 
surface layer is yellowish-brown sand about 21 inches 
thick. The subsoil is 15 inches thick. It consists of thin, 
interbedded layers of yellow, loose sand and dark-brown, 
very friable heavy loamy sand. The underlying material, 
beginning at а depth of about 44 inches, is very pale 
brown sand. 
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Permeability is moderately rapid, the available water 
capacity is low, and fertility 1s low. 

Areas of less sloping Spinks soils are moderately suited 
to farming if moisture is conserved and fertility is main- 
tained. Limitations for nonfarm uses are slight on the 
less sloping soils. The less sloping areas are moderately 
well suited to pines, but poorly to moderately suited to 
hardwoods. The steeper areas are well suited to wood- 
land and openland wildlife habitat. 

Most areas of the less sloping soils are used for crops 
or pasture. The steeper areas are in woodland or are idle 
or in brush. 

Representative profile of a Spinks loamy sand: 

Ар © to 8 inches, dark grayish-brown (10YR 4/2) loamy 
sand; weak, fine, granular structure; very friable; 
slightly acid; abrupt, smooth boundary. 

A2—8 to 29 inches, yellowish-brown (10YR 5/6) sand; sin- 
gle grain; loose; slightly acid; abrupt, wavy 
boundary. 

A&B—29 to 44 inches, yellow (10YR 7/6) sand (A2 hori- 
zon); single grain; loose; bands of dark-brown 
(7.5YR 4/4) heavy loamy sand (Bt horizon); mas- 
sive; very friable; bands аге 34 to 3 inches thick and 
are continuous and discontinuous; slightly acid; 
abrupt, wavy boundary. 

C—44 to 60 inches, very pale brown (10YR 7/3) sand; single 
grain; loose; mildly alkaline. 

The solum ranges from 36 to 50 inches in thickness and is 
slightly acid or neutral throughout. The Ap horizon is brown 
(10YR 4/3) or dark grayish brown (10YR 4/2) and is 6 to 
10 inches thick. The first Bt band in the A&B horizon is at a 
depth of 24 to 36 inches. The Bt bands in the A&B horizon 
are light sandy loam or heavy loamy sand. The cumulative 
tbickness of the Bt bands in the A&B horizon is 6 inches or 
more. The C horizon has slight effervescence in a few places. 

Spinks soils formed in the same kind of material as 
Ottokee soils. These soils lack mottles in the solum that are 
in the Ottokee soils. They are similar to Boyer and Mance- 
lona soils and the slightly acid variant of the Plainfield soils. 
Spinks soils have a coarser texture than Boyer soils in hori- 
zons with similar horizon designations. Spinks soils have 
bands of Bt material as part of an A&B horizon, rather than 
a Bt horizon as do Mancelona soils, and they typically aver- 
age a lower content of clay in the part of the profile desig- 
nated Bt than those soils. Unlike the slightly acid variant of 
the Plainfield soils, they have bands of Bt material that 
typically averages a higher content of clay than the other 
parts of the profile. 

Spinks loamy sand, 0 to 2 percent slopes (SpA).—This 
soil is on ridgetops on uplands and on low, broad benches 
adjacent to glacial drainageways in lowlands. The areas 
are small in size and irregular in shape. This soil has a 
profile similar to the one described as representative of 
the series, except that the surface layer is generally dark 
brown. Included with this soil in mapping are small areas 
of the moderately well drained Ottokee soils or well- 
drained Menominee soils. 

Surface runoff is slow. This soil is very susceptible to 
soil blowing if the surface is exposed. Permeability is 
moderately rapid, the available water capacity is low, 
and fertility is low. The main concerns of management 
are conserving moisture and control of soil blowing, but 
improving fertility is also important. 

Most areas of this soil are in permanent pasture or 
forage crops. A few areas are used for cultivated crops. 
This soil is moderately suited to farming if moisture is 
conserved, soil blowing is controlled, and fertility is main- 
tained. It has slight limitations for recreational and urbap 
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developments. Capability unit ITIs-4 (4a) ; woodland suit- 
ability group E; recreation group 1. 

Spinks loamy sand, 2 to 6 percent slopes (SpB).— This 
Soil is on ridges, knolls, and low mounds on uplands. 
The areas are small to medium in size and irregular in 
Shape. This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are small areas of 
somewhat poorly drained, sandy soils in depressions. Also 
included are a few areas where this soil is underlain by 
clay loam at depths of 42 to 66 inches. 

Surface runoff is slow. This soil is very susceptible to 
soil blowing if the surface is exposed. Permeability is 
moderately rapid, the available water capacity is low, and 
fertility is low. The main concerns of management are 
conserving moisture and control of soil blowing. Improv- 
ing fertility and maintaining the organic-matter content 
are also important. 

Most areas of this soil are used for pasture. Small areas 
are used for forage crops or are wooded. This soil is mod- 
erately suited to farming if moisture is conserved, soil 
blowing is controlled, and fertility is maintained. It has 
slight limitations for recreational and urban develop- 
ments. Capability unit 1115-4 (4a); woodland suitability 
group Е; recreation group 1. 

Spinks loamy sand, 6 to 12 percent slopes (SpC).— 
This soil is on knolls, ridges, and foot slopes on uplands. 
The areas are small to medium in size and irregular in 
shape. 

Included with this soil in mapping are small, eroded 
areas where the original surface layer has been completely 
removed by erosion or where the original surface layer 
has been mixed with the subsurface layers. Also included 
are a few small wet areas in depressions where the sur- 
face layer is muck. 

Surface runoff is slow to medium, and the hazard of 
erosion is moderate. Permeability is moderately rapid, the 
available water capacity is low, and fertility is low. The 
main concerns of management are controlling water ero- 
sion and conserving moisture, but improving and main- 
taining fertility and organic-matter content are also 
important. 

Most areas of this soil are used for woodland or pas- 
ture. Very few areas are used for forage crops or for 
cultivated crops. This soil is moderately suited to farming 
if erosion is controlled, soil moisture is conserved, and 
fertility is maintained. It has moderate limitations for 
most recreational and urban developments. Capability 
unit НЛе-9 (4a); woodland suitability group E; recrea- 
tion group 1. 

Spinks loamy sand, 12 to 18 percent slopes (SpD).— 
"This soil is in hilly areas and on short slopes near drain- 
ageways or depressions on uplands. The areas are small 
to medium in size and irregular in shape. 

Included with this soil in mapping are small areas of 
the poorly drained Granby soils in depressions and drain- 
ageways. Also included are small areas where the soil is 
underlain by clay loam at depths ranging from 42 to 66 
inches. A few included areas of gravel are in the subsoil. 

Surface runoff is medium, and the hazard of erosion is 
moderate to severe. Permeability is moderately rapid, the 
available water capacity is low, and fertility is low. The 
main concerns of management are controlling erosion and 
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conserving moisture, but improving and maintaining fer- 
tility and organic-matter content are also important. 
Most areas of this soil are used for pasture or wood- 
land. A few areas are in permanent vegetation. This soil 
is poorly suited to farming. It has severe limitations for 
recreational and urban developments. Capability unit 
ТУе-9 (4a); woodland suitability group Е; recreation 


group 1. 


Tawas Series 


The Tawas series consists of very poorly drained, nearly 
level soils in bogs on outwash plains, in glacial drainage- 
ways, and on lake plains. These soils formed in organic 
materials, 12 to 42 inches thick, over sand. The native 
vegetation consisted mainly of elm, ash, soft maple, and 
aspen. 

In a representative profile the upper 26 inches is black 
muck. Below this is a layer of very dark brown mucky 
peat about 5 inches thick. The underlying material, begin- 
ning at a depth of about 31 inches, is gray sand. 

Permeability is moderately rapid in the organic mate- 
rial and rapid in the sand. The available water capacity 
is very high in the organic material and low in the sand. 
Fertility is low, especially in micronutrients. Surface run- 
off is very slow to ponded. 

The suitability of Tawas soils for crops is variable, 
depending on the depth to sand. The soils are well 
suited to wetland wildlife habitat. Limitations for non- 
farm uses are very severe. These soils are poorly suited 
to woodland. 

Some areas of these soils are used for crops. The main 
crops are vegetables, corn, and commercial sod. Most 
areas remain in woodland or in pasture. 

Representative profile of Tawas muck: 


1—0 to 8 inches, black (10YR 2/1) muck; moderate; fine, 
granular structure; friable; common, partly decom- 
posed, woody fragments; neutral. 

2—8 to 26 inches, black (SYR 2/1) muck; weak, coarse, 
granular structure; friable; slightly acid; gradual, 
wavy boundary. 

3—26 to 31 inches, very dark brown (10YR 2/2) mucky 
peat; massive; friable; common, partly decomposed, 
fibrous material ; slightly acid. 

IICg—31 to 60 inches, gray (БҮ 5/1) sand; single grain; 
loose; mildly alkaline; slight effervescence. 


The organic material is 12 to 42 inches thick over sandy 
materia! and is medium acid to neutral throughout. The 1 
and 2 horizons are very dark brown (10YR 2/2) or black 
(10YR 2/1 ог БУВ 2/1). The 3 horizon is dark reddish 
brown (БУВ 2/2, 8/3, or 3/4) or very dark brown (10YR 
2/2) and is mucky peat or muck, The lower part of the 3 
horizon commonly contains more mineral material than or- 
ganic material. The IICg horizon is grayish brown (10YR 
5/2), light brownish gray (10YR 6/2), or gray (10YR 5/1). 
It is mildly alkaline or moderately alkaline and has slight 
effervescence or strong effervescence. 

The average annual temperature of these soils is a few 
degrees warmer than is defined as the range for the series, 
and this difference alters the usefulness and behavior of these 
soils for many farm and nonfarm uses. 

Tawas soils are similar to Carlisle, Edwards, Linwood, and 
Wallkill soils. These soils lack the organic material, 42 inches 
or more thick, that is in the Carlisle soils. They lack marl at 
а depth of 12 to 42 inches that is in the Edwards solls. 
Tawas soils have sandy material at a depth of 12 to 42 
inches, rather than loamy material as in Linwood soils. They 
lack 10 to 40 inches of loamy material immediately above 
the organic material that is in the Wallkill soils. 
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. Tawas muck (0 to 2 percent slopes) (Та) — This soil is 
in depressions on uplands. and in swales and fats on low- 
lands. The areas are small to medium in size and irregu- 
lar in shape. 

Included with this soil in mapping are small areas of 
the poorly drained Gilford or CUm soils. These soils 
are along margins or occur as slight rises in areas of 
Tawas soils. Also included are a few areas of the very 
poorly drained Edwards soils. Other inclusions are some 
very small, seepy areas where the slope is 6 to 12 percent. 

"This soil is very susceptible to soil blowing if the sur- 
face is exposed. Fertility is low, including micronutrients. 
The main concerns of management are removing excess 
water and control of soil plowing, but improving and 
maintaining fertility are also important, as well as pre- 
venting loss of the layers of organic material, which 
would expose the underlying sand. 

Some areas of this soil are used for corn, ve, tables, 
and commercial sod. Some areas remain да ог ате 
used for pasture. It has very severe limitations for recrea- 
tional or urban РА те Capability unit IVw-5 
(мие); woodland suitability group Ј; recreation group 


Tuscola Series 


The Tuscola series consists of moderately well drained, 
ently sloping soils on lake plains and outwash pleins. 

hese soils formed in water-laid materials that consist of 
stratified silt loam, very fine sand, and fine sand. The 
native vegetation consisted mainly of beech, maple, oak, 
basswood, and elm. 

In a representative profile the surface layer is dark 
grayish-brown loam about 8 inches thick. The subsurface 
ayer is light yellowish-brown very fine sandy loam about 
4 inches thick. The upper 8 inches of the subsoil is dark 
grayish-brown, firm heavy silt loam. The middle 4 inches 
is yellowish-brown, firm heavy silt loam mottled with pale 
brown. The lower 10 inches is light yellowish-brown, 
very friable very fine sandy loam mottled with grayish 
brown. The underlying material, beginning at a depth of 
34 inches, is pale-brown, stratified silt Joam, fine sand, 
and very fine sand mottled with gray. 

, Permeability is moderate, the available water capacity 
is high, and fertility js high. Surface runoff is slow to 
medium. 

Tuscola soils are well suited to farming. They are well 
suited to openland wildlife habitat. Limitations for most 
nonfarm uses are slight to moderate. These soils are well 
suited to woodland. 

Most areas of these soils are used for crops. A few 
areas remain in woodland. 

Representative profile of T'uscola loam : 

Ap—9 to 8 inches, dark grayish-brown (10YR 4/2) loam; 
moderate, medium, granular structure; friable; neu- 
tral; abrupt, smooth boundary. 

A2--8 to 12 inches, light yellowish-brown (2.5Y 6/4) very 
fine sandy loam; weak, thin, platy structure; very 
friable; slightly acid; clear, wavy boundary. 

B2it—12 to 20 inches, dark grayish-brown (10YR 4/2) heavy 
silt loam; weak, fine, subangular blocky structure ; 
firm; brown (10YR 5/3) clay films on surfaces of 
vertical peds; slightly acid; clear, wavy boundary. 

B22t—20 to 24 inches, yellowish-brown (10YR 5/6) heavy 
silt loam; few, fine, distinct, pale-brown (10YR 6/3) 
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mottles; weak, medium, subangular blocky struc- 
ture; firm; grayish-brown (10YR 5/2) clay films on 
surfaces of peds; neutral; abrupt, wavy boundary. 

B3—24 to 34 inches, light yellowish-brown (10YR 6/4) very 
fine sandy loam; eommon, medium, distinct, gray- 
ish-brown (10YR 5/2) motties; weak, fine, subangu- 
lar blocky structure; very friable; mildly alkaline; 
abrupt, wavy boundary. 

C—34 to 60 inches, pale-brown (10YR 6/3) stratified silt 
loam and fine and very fine sand; common, me- 
dium, distinct, gray (10YR 5/1) mottles; massive; 
friable; mildly alkaline; slight effervescence. 


"The solum ranges from 24 to 40 inches in thickness and is 
slightly acid to mildly alkaline throughout. The Ap horizon 
is dark gray (10YR 4/1) or dark grayish brown (10YR 4/2) 
and is 6 to 10 inches thick, The A2 horizon is pale brown 
(10YR 6/3) or light yellowish brown (2.5Y or 10YR 6/4) 
and is silt loam, very fine sandy loam, or fine sandy loam. 
The Bt horizon is heavy silt loam, loam, or heavy fine sandy 
loam. The B3 horizon contains thin strata of silt loam or very 
fine sand in а few places. The C horizon is grayish brown 
(10YR 5/2) or pale brown (10YR 6/3) and commonly con- 
tains thin strata of fine sand or loamy sand. It is mildly alka- 
line or moderately alkaline and has slight effervescence or 
strong effervescence. 

The solum, at depths between 24 and 30 inches, is thinner 
and the Bt horizon has more grayish color on the surfaces of 
peds than is defined as the range for the series, but these 
differences do not alter the usefulness and behavior of these 
soils. 

Tuscola soils formed in the same kind of material as Col- 
wood and Kibbie soils. These soils lack the dominantly gray 
or grayish matrix colors in the subhorizons that are in the 
Colwood soils, and they have a thinner or lighter colored A 
horizon than those soiis. They are dominantly less grayish in 
the B horizon than Kibbie soils. Tuscola soils are similar to 
Kendallville, Miami, and Owosso soils. They lack coarse frag- 
ments in the profile that are in the Kendallville, Miami, and 
Owosso soils. They have stratified material in the C horizon 
that is lacking in those soils. 


Tuscola loam, 2 to 6 percent slopes (Ts8).—This soil 
is in undulating areas on plains. The areas are small to 
medium in size. 

Included with this soil in mapping are small eroded 
areas, at higher elevations, that have a light yellowish- 
brown surface layer. Also included are a few areas where 
the slope is 6 to 12 percent. In a few included areas the 
surface layer is fine sandy loam or silt Joam. 

The hazard of erosion is slight to moderate. The main 
concern of management is controlling erosion. Removal 
of excess water in spring is a concern in some areas. 

Most areas of this soil are used for crops. A few areas 
remain in woodland. This soil is well suited to farming 
if erosion is controlled. It has slight to moderate limita- 
tions for most recreational and urban developments. 
Capability unit Пе-2 (9.54) ; woodland suitability group 
U; recreation group 2. 


Wallkill Series 


The Wallkill series consists of very poorly drained, 
nearly level soils in depressions on till plains and 
moraines. These soils formed in loamy material, 10 to 40 
inches thick, over organic material. 

In a representative profile the surface layer is very dark 
gray loam about 8 inches thick. The subsoil, about 12 
Inches thick, is olive-gray, firm light clay loam mottled 
with light olive brown. The underlying material, begin- 
ning at a depth of about 20 inches, is black muck. 

Permeability is moderate in the subsoil and moderately 
rapid in the underlying material. The available water 
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capacity is high in the loamy material and very high in 
the underlying organic material. Fertility is high. Surface 
runoff is very slow to ponded. 

Wallkill soils are poorly suited to farming because of 
excess wetness, а high water table, difficulty in imple- 
menting drainage, and lack of suitable outlets. They are 
well suited to wetland wildlife habitat. Limitations for 
most nonfarm uses are very severe. These soils are poorly 
suited to woodland. 

Most areas of these soils are in permanent pasture. A 
few areas are used for crops. 

Representative profile of Wallkill loam: 

Ар--0 to 8 inches, very dark gray (10YR 3/1) loam; mod- 
erate, medium, granular structure; friable; slightly 
acid; abrupt, smooth boundary. 

Bg—8 to 20 inches, olive-gray (5Y 5/2) light clay loam; 
common, medium, distinct, light olive-brown (2.5Y 
5/6) mottles; weak, medium, subangular blocky 
structure; firm; neutral; abrupt, wavy boundary. 

JIC—20 to 60 inches, black (10YR 2/1) muck; massive; 
friable; mildly alkaline. 


The loamy mineral material ranges from 10 to 40 inches in 
thickness over the organic material, but it is dominantly 15 
to 30 inches thick. The loamy material is slightly acid to 
moderately alkaline throughout. The Ap horizon is very dark 
brown (10YR 2/2), very dark gray (10YR 3/1), or black 
(10ХВ 2/1). The Bg horizon is gray (М 5/0 or 10YR 5/1), 
olive gray (5Y 5/2), or dark gray (10YR 4/1 or N 4/0). The 
IIC horizon is very dark brown (10YR 2/2), dark reddish 
brown (5ХВ 2/2, 3/2, 3/3, ог 3/4), reddish brown (БУВ. 
4/3, 4/4, or 5/4), very dark gray (10YR 3/1 or N 3/0), or 
black (10YR 2/1 or N 2/0). 

The loamy materia! of these soils, less than 16 inches thick, 
is thinner than is defined as the range for the series, but this 
difference does not alter the usefulness and behavior of 
these soils. 

Wallkill soils are similar to Carlisle, Colwood, Linwood, 
and Tawas soils. These soils have 10 to 40 inches of loamy 
material immediately above the organie material which is 
lacking in Carlisle, Linwood, and Tawas soils. They differ 
from the Colwood solls in lacking mineral material through- 
out at depths between 10 to 40 inches. 


. Wallkill loam (0 to 2 percent slopes) (Wo).—This soil 
is in swales and small depressions on uplands. The areas 
are small in size and irregular in shape. Included with 
this soil in mapping are small areas of the poorly drained 
Brookston soils. 

This soil remains wet and water stands on the surface 
for long periods. The main concern of management is 
removing excess water, but obtaining suitable outlets is 
difficult. 

Most areas of this soil are used for permanent pasture. 
A few areas are used for crops. This soil is poorly suited 
to farming unless excess water is removed. It has very 
severe limitations for most recreational and urban devel- 
opments. Capability unit Vw-3 (L-2c); woodland suit- 
ability group J; recreation group 7. 


Wasepi Series 


The Wasepi series consists of somewhat роог! 
drained, nearly level to gently sloping soils on сарыг 
plains, lake plains, stream terraces, and glacial drainage- 
ways. These soils formed in gravelly light sandy clay loam 
and sandy loam, 24 to 42 inches thick, over fine gravelly 
coarse sand. The native vegetation consisted mainly of 
oak, red maple, hickory, elm, and ash. 

In a representative profile the surface layer is very 
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dark grayish-brown sandy loam about 8 inches thick. 
The subsurface layer, about 10 inches thick, is grayish- 
brown light sandy loam mottled with yellowish brown. 
The upper 9 inches of the subsoil is grayish-brown, firm 
gravelly light sandy clay loam mottled with dark yellow- 
ish brown; the lower 6 inches is brown, friable sandy 
loam mottled with yellowish brown. The underlying 
material, beginning at a depth of about 33 inches, is light 
brownish-gray fine gravelly coarse sand. 

Permeability is moderately rapid, the available water 
capacity is low, and fertility is medium. Surface runoff is 
slow. 

Wasepi soils are moderately suited to farming if excess 
water is removed and soil fertility is maintained. They 
are well suited to openland wildlife habitat. Limitations 
for most nonfarm uses are moderate to severe. These 
soils are generally poorly suited to woodland. 

Most areas of these soils are used for crops. A few areas 
are used for pasture or woodland. 

Representative profile of a Wasepi sandy loam: 


Ар—0 to 8 inches, very dark grayish-brown (10YR 3/2) 
sandy loam; moderate, fine, granular structure; fri- 
able; less than 5 percent gravel; neutral; abrupt, 
smooth boundary. 

A2g—8 to 18 inches, grayish-brown (10YR 5/2) light sandy 
loam; common, medium, distinct, yellowish-brown 
(10YR 5/8) mottles; weak, fine, subangular blocky 
structure; very friable; less than 5 percent gravel; 
neutral; clear, wavy boundary. 

B21tg—18 to 27 inches, grayish-brown (10YR 5/2) gravelly 
light sandy clay loam; common, medium, distinct, 
dark yellowish-brown (10YR 4/4) mottles; weak, 
medium, subangular blocky structure; firm; clay 
films on surfaces of peds; 20 percent gravel; slightly 
acid ; gradual, wavy boundary. 

B22t—27 to 33 inches, brown (10YR 5/3) sandy loam; com- 
mon, medium, distinct, yellowish-brown (10YR 
5/8) mottles; weak, medium, subangular blocky 
structure; friable; clay bridges connect sand grains; 
15 percent gravel; neutral; abrupt, irregular bound- 


ary. 

IIC—83 to 60 inches, light brownish-gray (10YR 6/2) fine 
gravelly coarse sand; single grain; loose; 80 percent 
fine gravel; mildly alkaline; slight effervescence. 


The solum ranges from 24 to 40 inches in thickness and is 
medium acid to neutral throughout. The Ap horizon is very 
dark brown (10YR 2/2), dark gray (10YR 3/1), or very 
dark grayish brown (10YR 3/2) and is Т to 10 inches thick. 
The A2g horizon is brown (10YR 5/3), pale brown (10XYR 
6/3), or grayish brown (10YR 5/2). The В horizon is light 
clay loam, light sandy clay loam, or sandy loam; it is gravelly 
in places. The IIC horizon is sand or coarse sand; it is grav- 
elly or very gravelly in places. It is mildly alkaline or mod- 
erately alkaline and has slight effervescence or strong 
effervescence. 

The matrix color of these soils in part of the B horizon is 
less brownish than is defined as the range for the series, but 
this difference does not alter the usefulness and behavior of 
these soils. 

Wasepi soils formed in the same kind of material as Boyer 
and Gilford soils. These soils have mottles in the solum, 
which are lacking in Boyer soils, and they have a thicker or 
darker colored A horizon than those soils. They have a thinner 
A horizon than Gilford soils. These soils have drainage similar 
to Locke, Macomb, and Matherton soils. They have a coarser 
texture in the C horizon and average a higher content of coarse 
fragments in the Є horizon than Locke and Macomb solis. 
They average a lower content of clay in the Bt horizon than 
Macomb and Matherton soils. 


Wasepi sandy loam, 0 to 2 percent slopes (WeA).—This 
soil is on lowlands. The areas are small to medium in size 
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and irregular in shape. This soil has the profile described 
as representative of the series. 

Included with this soil in mapping are small areas of 
Gilford soils in depressions and narrow drainageways 
Also included are small areas of somewhat poorly 
dramed Matherton soils. 

The main concern of management is removal of excess 
water and maintaining fertility. 

Most areas of this soil are used for crops. A few areas 
are used for pasture or woodland. This soil is moderately 
suited to farming if excess water is removed and soil 
fertility is maintained. It has moderate to severe limita- 
tions for recreational and urban developments. Capabil- 
ity unit IILw-5 (4b); woodland suitability group G; 
recreation group 3. 

Wasepi sandy loam, 2 to 6 percent slopes (WeB).— 
This soil is on knolls and low mounds on lowlands. The 
areas are small to medium in size and irregular in shape. 
Slopes are less than 100 feet long. 

Included with this soil in mapping are small areas of 
poorly drained Gilford soils in depressions and narrow 
drainageways. Also included are a few areas where cob- 
blestones and gravel are on the surface, but these do not 
interfere with tillage. 

The main concern of management is removal of excess 
water and maintaining fertility. 

Most areas of this soil are used for crops. A few areas 
are in woodland or are used for pasture. This soil is 
moderately suited to farming if excess water is removed 
and fertility is maintained. It has moderate to severe 
limitations for recreational and urban developments. 
Capability unit IITw-5 (4b) ; woodland suitability group 
G; recreation group 3. 


Use and Management of the Soils 


This section begins with an explanation of the system 
of capability grouping used in the Soil Conservation 
Service to classify soils according to their relative suitabil- 
ity for general field crops. Following this explanation are 
discussions of the use and management of the soils of 
Shiawassee County, as grouped according to this system. 
Next is a table that shows predicted yields of the prin- 
cipal crops grown in the county, by individual soils. This 
is followed by discussions of the use and management of 
the soils as woodland; for this purpose, the soils are 
grouped on the basis of similarity in productivity and 
management needs. Next is a discussion of the elements 
of wildlife habitat and a table that shows, by series, the 
relative suitability of the soils for management as wild- 
life habitat. Following this is a discussion of properties 
that affect the use of soils as locations for recreational 
facilities; for this purpose the soils are grouped according 
to their relative degree of limitation for such use. The last 
part of the section concerns soils in connection with 
engineering; it consists mainly of tables that give descrip- 
tions of soil properties significant in engineerng and 
interpretations of these properties as they affect, the suit- 
ability of the soils for specified engineering uses. 


Capability Grouping 


Capability grouping shows, in a general way, the suit- 
ability of soils for most kinds of field crops. The groups 
are made according to the limitations of the soils when 
used for field crops, the risk of damage when they are 
used, and the way they respond to treatment. The group- 
ing does not take into account major and generally expen- 
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Figure 9.—Light-colored Wasepi soils and included areas of dark-colored Gilford soils. Excessive wetness of Gilford soils delays 
planting in some years. 
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sive landforming that would change slope, depth, or other 
characteristics of the soils; does not take into considera- 
tion possible but unlikely major reclamation projects; and 
does not apply to rice, cranberries, horticultural crops, or 
other crops requiring special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when used 
for other purposes, but this classification is not a substi- 
tute for interpretations designed to show suitability and 
limitations of groups for range, for forest trees, or 
engineering. 

In the capability system, all kinds of soils are grouped 
at three levels: the capability class, subclass, and unit. 
These are discussed in the following paragraphs. 

CAPABILITY CLASSES, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use, defined as follows: 


Class I soils have few limitations that restrict their 
use. (There are no class I soils in Shiawassee 
County.) 

Class IT soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices. 

Class ITT soils have severe limitations that reduce the 
choice of plants, require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, require very careful man- 
agement, or both. 

Class У soils are not likely to erode but have other 
limitations, impractical to remove, that limit 
their use largely to pasture, range, woodland, 
or wildlife. 

Class VI soils have severe limitations that make them 
generally unsuited to cultivation and limit their 
үн largely to pasture, range, woodland, ог wild- 

e. 


ife. 

Class VII soils have very severe limitations that make 
them unsuited to cultivation and that restrict 
their use largely to pasture, range, woodland, or 
wildlife. 

Class VIII soils and landforms have limitations that 
preclude their use for commercial plants and 
restrict their use to recreation, wildlife, or water 
supply, or to esthetic purposes. 


CAPABILITY SUBCLASSES are soil groups within one class; 
they are designated by adding a small letter, e, 40, 8, ог с, 
to the class numeral, for example, Пе. The letter е shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained; w shows that water 
in or on the soil interferes with plant growth or cultiva- 
tion (in some soils the wetness can be partly corrected 
by artificial drainage); s shows that the soil is limited 
mainly because it is shallow, droughty, or stony; and с, 
used in only some parts of the United States, shows 
that the chief limitation is climate that is too cold or too 
dry. 
In class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at 
the most, only the subclasses indicated by w, з, and с, 
because the soils in class V are subject to little or no 
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erosion, though they have other limitations that restrict 
their use largely to pasture, range, woodland, or recrea- 
tion. 

CAPABILITY Unrrs are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity 
and other responses to management. Thus, the capability 
unit is a convenient grouping for making many state- 
ments about management of soils. Capability units are 
generally designated by adding an Arabic numeral to 
the subclass symbol, for example, ITe-3 or ТТТе-6. Thus, in 
one symbol, the Roman numeral designates the capability 
class, or degree of limitation; the small letter indicates 
the subclass, or kind of аиа 25 defined in the fora- 

oing para; h; and the Arabic numeral specifically 
Montis the capability unit within each subclass. 

The capability classification of each soil in Shiawassee 
County is given in the “Guide to Mapping Units” at the 
end of this publication. For a complete explanation of 
the capability classification system, see Agriculture Hand- 
book No. 210, “Land-Capability Classification”| (6).1| 


Management by Capability Units* 


In the following pages the capability units in Shiwassee 
County are described, and suggestions for the use and 
management of the soils in each unit are given. The 
Arabie numerals used in the unit symbols are not con- 
secutive, because not all the capability units established 
in Michigan are represented in Shiawassee County. 

Another symbol, made up of Arabic numerals and small 
or capital letters, is in parentheses following the symbol 
of each capability unit. This symbo] identifies the Michi- 
gan management group or groups in which the soils of 
the capability unit have been placed. The management 
groups are part of a statewide system used in Michigan 
for making recommendations about applications of lime 
and fertilizer, about drainage, and about other practices. 
For an explanation of this classification, refer to “Fertil- 
izer Recommendations for Michigan Vegetable and Field 
Crops” (3) 

Certain practices basic to good soil management can 
be mentioned before discussing the individual capability 
units. Ап adequate supply of plant nutrients and organic 
matter, a good root zone, and the proper balance of air 
and water are necessary to grow crops efficiently. Man- 
agement practices needed to improve yields include 
drainage, control of erosion, rotation of crops, use of suit- 
able crop varieties, and the adequate use of lime and 
fertilizer. Lime and fertilizer should be applied according 
to soil tests and the needs of the crops. 

Many of the soils in Shiawassee County need artificial 
drainage. Drainage of soils improves the air-water rela- 
tionship in the root zone. Tile drains or surface drainage- 
ways, or both, can be used to remove excess water, but 
they should be designed to function properly. Suitable 
outlets are difficult to find in some areas. Good soil struc- 
ture and an ample supply of organic matter also are 


1 Italic numbers in parentheses refer to Literature Cited, 
p. 111. 

2 RICHARD Н. DRULLINGER, agronomist, Soil Conservation Serv- 
ice, helped prepare this section. 
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beneficial to drainage. Low-lying areas are subject to a 
Shortened growing season because of frosts late in spring 
and early in fall. 

The loss of the surface layer through erosion reduces 
soil productivity. Erosion generally can be controlled by 
reducing the rate and volume of runoff and by increasing 
the rate of water absorption by the soil. Growing meadow 
crops, cover crops, or green-manure crops and using crop 
residue properly help to reduce surface runoff. Contour 
cultivation, stripcropping, grassed waterways, wind- 
breaks, minimum tillage, ЦЭР the use of diversions and 
terraces and other measures are effective in controlling 
erosion. 

Practices to maintain and improve the organic-matter 
content and tilth include the growing of cover crops, 
stubble mulching, minimum tillage, the growing of green- 
manure crops, and the application of barnyard manure. 
Loamy soils should not үн grazed when wet because 
grazing results in compaction of the soils and poor tilth. 
These practices are needed most if rotation is intensive 
or if cultivation is continuous. 

Additional help in managing the soils can be obtained 
by consulting the local representative of the Soil Conser- 
vation Service or the Cooperative Extension Service. 

The names of soil series represented are mentioned in 
the description of each capability unit, but this does not 
mean that all the soils of a given series are in the unit. То 
find the capability classification of any given soil, refer 
to the “Guide to Mapping Units” at the end of this 
publication. 

CAPABILITY UNIT Пе-2 (3.58, 3/28) 

This unit consists of moderately well drained and well 
drained, gently sloping or undulating soils of the Celina, 
Kendallville, Miami, and Tuscola series. These soils have 
2 surface layer of loam or sandy loam and a subsoil of 
sandy loam to clay loam. Some areas of these soils are 
moderately eroded. 

Permeability is moderate or moderately slow. Available 
water capacity is high and surface runoff is slow to 
medium. Fertility is high. 

Susceptibility to water erosion is the main limitation 
for farming. In spring excess water needs to be removed 
from the Celina and Tuscola soils. Small seep areas and 
wet areas in depressions hinder planting and. harvesting 
in wet periods. Applying manure to moderately eroded 
areas improves tilth, promotes germination of seed, and 
improves yields. 

The soils of this unit are well suited to row crops, small 
grain, hay, and pasture plants. 


CAPABILITY UNIT Не-3 (2.53, За, 3/22) 

This unit consists of moderately well drained and well 
drained, gently sloping soils of the Fox, Lapeer, Miami, 
Newaygo, and Owosso series. These soils have a surface 
layer of sandy loam and a subsoil of sandy loam to clay 
loam. (The Miami soils in this unit are those in Owosso- 
Miami sandy loams, 2 to 6 percent slopes.) 

Permeability is moderate or moderately rapid. Fox and 
Newaygo soils have rapid permeability in the underlying 
material, which is gravelly coarse sand. Owosso soils have 
moderately slow permeability in the loamy underlying 
material. Available water capacity is moderate, and sur- 
face runoff is slow to medium. Fertility is medium. 


Susceptibility to water erosion and a shortage of soil 
moisture are the main limitations for farming. Moisture 
generally is not adequate for optimum crop growth dur- 
Ing dry periods in summer. Crusting of the surface layer 
is seldom а concern of management, especially if mini- 
mum tillage is used and organic matter 1s plowed under. 

The sois of this unit are well suited to row crops, 
small grain, and pasture plants. 


CAPABILITY UNIT IIw-4 (1.5с, 2,55, 2.5е, 3/2b, 3/2е) 

'This unit consists of poorly drained or somewhat 
poorly drained, nearly level soils of the Berville, Brooks- 
ton, Concer: Lenawee, and Macomb series. These soils 
have a surface layer of loam and a subsoil of gravelly 
sandy clay loam to heavy clay loam. Also in this unit is 
Lenawee silt loam, which is heavy silty clay loam in most 
of the subsoil. 

Permeability is moderately slow. Available water ca- 
pacity is high. Surface runoff is slow to ponded. These 
soils are excessively wet in spring and after rain because 
of a fluctuating high water table. Fertility is high. 

Excessive wetness is the main limitation for farming. 
The Lenawee soils puddle and dry out cloddy and hard 
if tilled when wet. Tilth is а concern of management in 
Lenawee soils. Drainage is provided by a combination of 
tile drains and open ditches. This soil material is stable 
and tile trenches and open ditches seldom cave in. 

"The soils of this unit are well suited to row crops, small 
grain, and pasture plants if the soils are drained. Selec- 
tion of forage crops depends on wetness or the degree of 
drainage. 

CAPABILITY UNIT 11-5 (2/5b, 8/2b) 

This unit consists of somewhat poorly drained, сеп 
sloping or gently undulating soils of the Conover an 
Macomb series. These soils have a surface layer of loam 
or sandy loam and a subsoil of clay loam or gravelly clay 
loam. 

Permeability is moderately slow. Available water ca- 
pacity is high, and surface runoff is slow to medium. 
‘Water ponds in some areas in depressions and commonly 
delays planting and tillage of crops. 

Excessive wetness and susceptiblity to water erosion 
are the main limitations to farming. In some areas of 
more sloping soils the layout and installation of drainage 
is difficult or impractical. Random tile drains provide 
drainage in places. 

These soils are well suited to row crops, small grain, 
and pasture plants if drained. 


CAPABILITY UNIT Hw-6 (2.5b, 2.5¢, 3b, Se, 3/Re) 

This unit consists of poorly drained or somewhat 
poorly drained, nearly level soils of the Barry, Colwood, 
Kibbie, Locke, Matherton, Richter, and Sebewa series. 
These soils have a surface layer of loamy fine sand, sandy 
loam, stony sandy loam, or loam and a subsoil of loamy 
sand to clay loam. Barry sandy loam, bedrock variant, 


have sandstone bedrock at a depth of 24 to 40 inches. 


Permeability is moderate to moderately rapid. The 
Matherton and Sebewa soils have very rapid permeabil- 
ity in the underlying very gravelly coarse sand. Available 
water capacity is moderate to high. Fertility is medium 
to high. Surface runoff is slow to ponded. They are ex- 
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cessively wet in spring and after rain because of a fluctu- 
ating high water table. 

Excessive wetness is the main limitation for farming. 
Installing tile drains is difficult in areas of Kibbie and 
Colwood soils because the silty and sandy material caves 
into the tile trenches readily. Backfilling of the trenches 
helps to prevent the sandy and silty material from flow- 
E into and plugging tile drains. Sebewa, Matherton, 
Kibbie, and Colwood soils are especially unstable when 
wet. Artificial drainage is difficult to establish in the bed- 
rock variant of the Barry soil, because sandstone bedrock 
is at the depth at which tile drains are commonly placed. 

Drained areas of these soils are well suited or moder- 
ately well suited to row crops, small grain, and pasture 
plants. Barry stony loam soil is not so well suited to 
crops as Barry sandy loam, bedrock variant, because of 
stones on the surface and in the surface layer. Selection of 
forage crops depends on wetness or the degree of drainage. 


CAPABILITY UNIT Пи-т (2.55, 3b) 


This unit consists of somewhat poorly drained, gently 
sloping soils of the Kibbie, Locke, and Matherton series. 
These soils have a surface layer of sandy loam or loam 
and a subsoil of heavy fine sandy loam to gravelly clay 
oam. 

Permeability is moderate. Matherton soils have very 
rapid permeability in the underlying material, which is 
ve gravelly coarse sand. Available water capacity is 
moderate to high, and surface runoff is slow. Fertility is 
medium to high. 

Excessive wetness and susceptibility to water erosion 
are the main limitations for farming. А. complete drain 
system is difficult to install in some areas of these gently 

oping soils. Random tile and surface drains provide 
drainage in many areas if adequate outlets are available. 
Tostallmg tile drains is dificult in areas of Kibbie soils 
because they are especially unstable when wet and the 
silty and sandy material caves into the trenches readily. 
Backfilling of trenches helps to prevent the sandy and 
silty material from flowing into and plugging tile drains. 

These soils are well suited to row crops, small grain, 
and pasture plants if drained. 


CAPABILITY UNIT Hw-8 (3/2Ь, 3/26) 


This unit consists of poorly drained and somewhat 
poorly drained, nearly level or gently sloping soils of the 
Belding, Breckenridge, Matherton, and Metamora series. 
"These soils have a surface layer of loamy sand or sandy 
loam and a subsoil of sandy loam to clay loam. The 
Matherton soils in this unit are underlain by loamy mate- 
rial at a depth of 42 to 66 inches. 

Permeability is moderately rapid in the upper part of 
the subsoil and moderately slow in the lower part of the 
subsoil and in the underlying material. Permeability is 
moderate in the Matherton soil. Available water capacity 
is moderate and surface runoff is slow to ponded. These 
soils are excessively wet in spring and after rains because 
of a fluctuating water table. Fertility is medium to high. 

Excessive wetness is the main limitation for farming. 
Areas of sloping soils are generally more difficult to drain 
than level areas. Random tile and surface drains are used 
to remove excessive water at higher elevations. 

If drained, these soils are well suited to row crops, 
small grain, and pasture plants. 
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CAPABILITY UNIT Ilw-10 (M/3c) 


This unit consists of Linwood muck, а very poorly 
drained, nearly level soil. This soil has a surface layer 
and underlying material of muck, 12 to 42 inches deep, 
over loamy material. 

Permeability is moderately rapid in the muck and mod- 
erate in the loamy underlying material. Available water 
capacity is very high in the muck and moderate in the 
loamy material. Surface runoff is very slow or ponded. 
Fertility is low. 

Excessive wetness, susceptibility to soil blowing, low 
fertility (including a shortage of micronutrients), and a 
frost hazard are the main limitations for farming. Severe 
damage can result from wind action, which removes 
newly seeded crops as well as soil material. Excess water 
can be removed by means of tile drains or open ditches. 
Controlling the water table to maintain a favorable mois- 
ture content helps to keep the organic surface layer from 
settling. ` 

This soil is well suited to truck crops, vegetable crops, 
and general field crops if drainage is improved, soil blow- 
ing controlled, and adequate fertilizer is used. 


CAPABILITY UNIT Ше-5 (2.58, 3/28) 

This unit consists ої well-drained, sloping or rolling 
soils of the Kendallville and Miami serles. These soils 
have a surface layer of sandy loam ог loam and a subsoil 
of sandy clay loam, gravelly elay loam, or clay loam. Some 
areas of these soils are moderately eroded. 

Permeability is moderate to moderately slow. Available 
water capacity is high, and surface runoff is medium. 
Runoff is more rapid in eroded areas than in uneroded 
areas, and less water moves into the soil to be used by 
plants. Fertility is high. 

Susceptibility to severe water erosion and loss of soil 
moisture because of runoff are the main limitations for 
farming. Moderately eroded areas have poor tilth and 
crust readily on drying. Crusting of the surface layer is a 
serious concern of management on the eroded soils. This 
crusting results in uneven stands of plants and reduces 
yields. 

These soils are moderately well suited to row crops 
and small grain if protected from erosion. They are well 
suited to forage crops. А. cropping system that includes а 
large proportion of close-growing crops helps to control 
runoff and erosion. 


CAPABILITY UNIT ЮШ-8 (2.58, За, 3/22) 

This unit consists ої well-drained, sloping or rolling 
soils of the Fox, Lapeer, Miami, and Owosso series. These 
soils have a surface layer of sandy loam and a subsoil of 
sandy loam to clay loam. (The Miami soils in this unit are 
those in Owosso-Miami sandy loams, 6 to 12 percent 
slopes.) Some areas are moderately eroded. 

Permeability is moderate to moderately rapid. Fox soils 
have rapid permeability in the underlying material, 
which is gravelly coarse sand. Owosso soils have moder- 
ately slow permeability in the loamy underlying material. 
Available water capacity is moderate and surface runoff 
is medium. Fertility is medium. Miami soils have high 
available water capacity and high fertility. In the mod- 
erately eroded soils, erosion has impaired fertility, re- 
duced organic-matter content, increased runoff, and re- 
duced yields. 
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Susceptibility to severe water erosion and a shortage 
of moisture for plants during dry months in summer are 
the main limitations for farming. 

These soils are moderately well suited to row crops 
and small grain if erosion is controlled and moisture is 
conserved. They are well suited to forage crops. A crop- 
ping system that includes a large proportion of close- 
growing crops helps to control "os and erosion. 


CAPABILITY UNIT Hie~9 (ќа, 4/22) 


This unit consists of well-drained, sloping or rolling 
soils of the Boyer, Menominee, and Spinks series. These 
soils have a surface layer of loamy sand or sandy loam 
and a subsoil of loamy sand, sandy loam, or gravelly sandy 
clay loam. 

Permeability is moderately rapid to rapid. Menominee 
soils have moderately slow permeability in the loamy un- 
derlying material. Available water capacity is moderate 
to low, and surface runoff is slow to medium. Fertility 
generally is low, but it is medium in Boyer sandy loam. 

Susceptibility to water erosion, low available water 
capacity, and low fertility are the main limitations for 
farming. Soil blowing is a concern of management in 
large cultivated areas. The low available water capacity 
prevents shallow-rooted crops from attaining optimum 
growth. Small grain normally mature early, while the 
moisture supply is still adequate. These soils warm up 
early in spring and are ready for planting sooner than the 
more loamy soils. 

These soils are moderately well suited to row crops, 
small grain, and pasture plants. 


CAPABILITY UNIT Hiw-5 (4b) 

This unit consists of somewhat poorly drained, nearly 
level or gently sloping soils of the Gladwin and Wasepi 
series. These soils have а surface layer of loamy sand or 
sandy loam and a subsoil of loamy sand, sandy loam, ог 
gravelly light sandy clay loam. 

Permeability is moderately rapid. Available water ca- 
pacity is low, and surface runoff is slow. Fertility is low 
to medium. 

Excessive wetness, low available water capacity, and 
susceptibility to soil blowing are the main limitations for 
farming. If drained, these soils tend to be droughty dur- 
ing the dry months in summer. Tile drains are more 
easily placed during dry periods because the sandy mate- 
rial readily caves into tile trenches and ditches if the soils 
are wet. The low available water capacity prevents shal- 
low-rooted crops from attaining optimum growth. Small 
grain normally mature early, while the moisture supply 
is still adequate. These soils warm up early in spring and 
are ready for planting sooner than the more loamy soils. 

'These soils are moderately well suited to row crops, 
small grain, and pasture plants. Gladwin soils are not so 
well suited to farming as Wasepi soils, because they are 
low in fertility and are more susceptible to soil blowing. 


CAPABILITY UNIT Hlw-6 (4с, Se) 

This unit consists of poorly drained, nearly level soils 
of the Gilford and Granby series. The Gilford soils have а 
surface layer of sandy loam and a subsoil of fine sandy 
loam ; the Granby soils have a surface layer of loamy sand 
and a subsoil of sand. 
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Permeability is moderately rapid or rapid. Available 
water capacity is low, and surface runoff is very slow or 
ponded. Feriility is low or medium. 

Excessive wetness, low soil moisture, and susceptibility 
to soil blowing are the main limitations for farming. Tile 
drains are more easily placed during dry periods because 
ditchbanks and tile trenches cave in readily when the 
soils are wet. Controlling drainage helps to regulate the 
amount of moisture available to plants. 

These soils are moderately suited to row crops, small 
grain, and pasture plants. Granby soils are not so well 
Suited to farming as Gilford soils, because they are low in 
fertility and lack sufficient moisture in summer. 


CAPABILITY UNIT Шн-д9 (4/2b, 4/2е) 

This unit consists of poorly drained to somewhat poorly 
drained, nearly level soils of the Brevort and Iosco series, 
and Тозсо loamy sand, deep variant. These soils have а 
surface layer of loamy sand and a subsoil of sand to clay 
loam. 

Permeability is rapid in the upper part of the subsoil 
and moderately slow in the lower part of the subsoil and 
in the underlying material. Available water capacity is 
moderate, and surface runoff is slow to ponded. Fertility 
islow. 

Excessive wetness, low soil moisture, and susceptibility 
to soil blowing are the main limitations for farming. 
These soils dry out quickly and support farm machinery 
if the water table is Tverd by drainage. Tile drains and 
ditches are more easily placed during dry periods because 
ditehbanks and tile trenches cave in readily when the 
soils are wet. Small grain normally mature early, while 
the moisture supply is still adequate. 

If drained, these soils are moderately suited to row 
crops, small grain, and pasture plants. 


CAPABILITY UNIT IIIw-15 (Mc) 

This unit consists of Carlisle muck, a very poorly 
drained, nearly level soil. It has a surface layer of muck 
and underlying material of muck and mucky peat. 

Permeability is moderately rapid. Available water ca- 
pacity is very high and surface runoff is very slow or 
ponded. Fertility 15 low. 

Excessive wetness, susceptibility to soil blowing, low 
fertility (including a shortage of micronutrients), and 
fire and frost hazards are the main limitations for farm- 
ing. Artificial drainage is needed if this soil is cultivated 
intensively. Severe damage can result from wind action, 
which removes newly seeded crops as well as soil mate- 
rial Sprinkler irrigation is commonly used on 
this soil to increase yields, decrease soil blowing, aid the 
growth of young transplants, and provide protection from 
frost damage. Selecting frost-hardy plants, providing 
good sir drainage, and heavy applications of fertilizer 
reduce the hazard of frost damage. Controlling the water 
table to maintain a favorable moisture content helps to 
keep the organic surface layer from settling. 

If excess water is removed and the soil is carefully 
managed, vegetables and some general erops are well 
suited. 

CAPABILITY UNIT Ш»-4 (42, 4/28, Ба) 

This unit consists of moderately well drained and well 

drained, nearly level or gently sloping soils of the Boyer. 
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Figure 10.—Windbreak in an area of Carlisle soils. 


Mancelona, Menominee, Ottokee, and Spinks series, 
These soils have a surface layer of loamy sand or sandy 
loam and a subsoil of sand to gravelly sandy clay loam. 

Permeability is moderately rapid to rapid. Available 
water capacity is low and surface runoff is slow. Fertility 
generally is low. Menominee soils have moderately slow 
permeability and moderate available water capacity in 
the underlying loamy material. 

Low available water capacity, low fertility, and suscep- 
tibility to soil blowing are the main limitations for farm- 
ing. Water erosion is seldom a concern of management. 
Crops lack sufficient moisture during dry periods, and 
crop yields are reduced. Small grain normally mature 
early, while the moisture supply is still adequate. These 
soils warm up and are ready for planting early in spring. 
Excessive tillage causes a greater hazard of soil blowing. 

These soils are moderately well suited to row crops, 
small grain, and pasture plants if moisture is conserved 
and fertility is maintained. Boyer sandy loam is more 
fertile and less susceptible to soil blowing than the other 
soils. 


CAPABILITY UNIT IVe-4 (2.5a, За, 3/2a) 

This unit consists of well-drained, moderately sieep or 
hilly soils of the Fox, Miami, and Owosso series. These 
soils have a surface layer of sandy loam or loam and a 
subsoil of sandy loam to clay loam. Most of these soils are 
moderately eroded. 

Permeability is moderate to moderately rapid. Owosso 
soils have moderately slow permeability in the underly 
ing loamy material. Available water capacity is moder- 
ate to high and surface runoff is rapid. Fertility is me- 
dium to high. 

The slope and susceptibility to water erosion are the 
main limitations for farming. Water runs off these mod- 


erately steep soils rapidly in cultivated areas and erosion 
is a serious concern of management. The organic-matter 
content is low and the surface layer tends to crust in the 
eroded areas. Crop yields are lower during dry seasons 
because water runs off and little water is stored in the 
soil for use by plants. Slopes are generally too complex 
and too short for striperopping. 

These soils are poorly suited to row crops but moder- 
ately well suited to small grain, hay, and pasture plants. 


CAPABILITY UNIT IVe-9 (4a) 

This unit consists of well-drained, moderately steep or 
hil 2115 of the Boyer and Spinks series. These soils have 
а surface layer of loamy sand or sandy loam and a subsoil 
of sand to gravelly sandy clay loam. 

Permeability is moderately rapid. Available water ca 
pacity is low and surface runoff is medium or rapid. Fer- 


tility generally is low. 
Susceptibility to water erosion, low soil moisture, and 


low fertility are the main limitations for farming. Soil 
blowing is a concern of management in large cultivated 
areas. Maintaining а grass cover helps to control erosion, 
but gullies form in overgrazed areas. Small grain nor- 
mally mature early, while soil moisture is still adequate. 
Heavy additions of fertilizer are not generally profitable 
or beneficial during dry periods, because soil moisture is 
inadequate for the crop to mature. 

"These soils are poorly suited to row crops but moder 
ately well suited to small grain, hay and pasture plants. 


CAPABILITY UNIT IVw-5 (M/te) 

This unit consists of Tawas muck, a very poorly 

drained, nearly level soil. This soil has a surface layer of 

muck and underlying material of muck and mucky peat, 
12 to 42 inches thick, over sandy material. 
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Permeability is moderately rapid in the organie mate- 
rial and rapid in the sand. Available water capacity is 
very high in the muck and low in the sandy underlying 
material. Surface runoff is very slow or ponded. Fertility 
is low. 

Excessive wetness, susceptibility to soil blowing, low 
fertility (including a shortage of micronutrients), and fire 
and frost hazards are the main limitations for farming, In 
some areas the shallow depth to sand is an additional 
limitation. Artificial drainage is generally needed if crops 
are grown. Severe damage can result from wind action, 
which removes newly seeded crops as well as soil mate- 
rial, and damages growing crops. Controlling the water 
table to maintain a favorable moisture content helps to 
keep the organic surface layer from settling and to main- 
tain optimum yields. 

The suitability of Tawas muck for crops depends on 
the depth to sand, the difficulty of drainage, and the 
danger of frost. These factors need to be studied before 
row crops are planted. This soil is moderately well suited 
to some forage crops. 


CAPABILITY UNIT IVw-6 (M/mc) 

This unit consists ої Edwards muck, a very poorly 
drained, nearly level soil. This soil has a surface layer 
and underlyi aterial of muck, 12 to 42 inches thick, 
over marl Included are a few areas where the 
depth to mart is than 12 inches. 

Permeability is moderately rapid in the organic mate- 
rial but variable in the marl. Available water capacity is 


very high, and surface runoff is very slow or ponded. 
Fertility is low. 

Excessive wetness, susceptibility to soil blowing, low 
fertility, and the shallowness to marl are the main limita- 
tions for farming. Drainage is not practical nor even pos- 
sible in some areas, because of marl and a lack of drainage 
outlets. The presence of marl also causes some nutrient 
deficiencies. 

The suitability of this soil for crops depends on the 
depth to marl, the difficulty of drainage, and the danger 
of fr Before any effort is made to grow crops, these 
factors should be studied and the reaction of the soil 
determined. Suitable forage crops are moderately well 
suited. 


CAPABILITY UNIT Vw-1 (3c, 4/2b) 


This unit consists of poorly drained and somewhat 
poorly drained, nearly level soils of the Gilford and Iosco 
series. These soils have a surface layer of stony loamy 
sand or stony sandy loam and a subsoil of sand to clay 
loam. Few to many cobblestones, 3 to 6 inches in diani- 
eter, are in the upper part of the subsoil in many areas. 

Permeability is moderate to rapid. The Iosco soils have 
moderately slow permeability in the underlying loamy 
material. Available water capacity is low or moderate, 
and surface runoff is slow to ponded. Fertility is low or 
medium. 

Wetness and the stony surface layer are the main limita- 
tions for farming. Most areas of these soils are too wet. 
and too stony for cultivation. The soils are also too stony 
to install tile drains for removal of excess water. These 


Figure 11.—This freshly dug ditch shows that the depth to white marl varies sharply in Edwards muck. 
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Soils are generally in permanent pasture if farmed. A few 
areas are in woodland. 

These soils are very poorly suited to row crops and 
amal grain but побегну well suited to hay and pasture 

ants. 

P CAPABILITY UNIT Vw-3 (L-2s, L-2c, L-4a) 

This unit consists of poorly drained to moderately well 
drained, nearly level soils of the Abscota, Ceresco, 
Cohoctah, Eel, Landes, Shoals, Sloan, and Wallkill series. 
These soils have a surface layer of loam and a subsoil of 
sandy loam to light clay loam. Wallkill soils are underlain 
by muck at a depth of 10 to 40 inches. Landes and 
Abscota soils have a surface layer of sandy loam and a 
subsoil of sand, loamy sand, and sandy loam. 

Permeability is moderate to moderately rapid. Avail- 
able water capacity is moderate to high. Surface runoff 
is slow to ponded. Fertility is medium to high. Abscota 
soils have rapid permeability, low available water capac- 
ity, and low fertility. 

Excessive wetness, the flood hazard, and the frost haz- 
ard are the main limitations for farming. Many areas are 
small in size because of meandering streams and are 
impractical to farm. The dominant plants are reed 
canarygrass and native grasses. 

Some areas of these soils are suited to pasture if they 
are dry and not flooded. 


CAPABILITY UNIT Vle-2 (2.58, 48) 

This unit consists mainly of well-drained, steep soils of 
the Boyer and Miami series. These soils have a surface 
layer of loamy sand or loam and a subsoil of sandy loam 
to clay loam. Boyer very stony loamy sand is gently 
sloping and has stones, 10 to 20 inches in diameter, in the 
surface layer and many cobblestones, 3 to 6 inches in 
diameter, in the subsoil. Miami clay loam is severely 
eroded and has a clay loam surface layer. 

Permeability is moderate in Miami soils and moder- 
ately rapid in Boyer soils. Available water capacity is 
high in Miami soils and low in Boyer soils. Surface run- 
off is rapid, except for the Boyer very stony loamy sand, 
which has slow surface runoff. Fertility is high in Miami 
soils and low in Boyer soils. 

The slope, stoniness, and susceptibility to water erosion 
are the main limitations for farming. The very stony 
Boyer soil is too stony for cultivation or for hay crops. 
The Miami clay loam becomes cloddy and hard if tilled 
when wet. The major soils in this unit erode easily if in- 
tensively cultivated. Maintaining a vegetative cover helps 
to control erosion. Overgrazing of pastures results in 
gullies or sheet, erosion in places. Steepness hinders the 
use of farm machinery and, therefore, interferes with 
planting and harvesting operations. 

"These soils are better suited to hay and pasture plants 
than to other uses. 


CAPABILITY UNIT Vis-1 (58) 

This unit consists of well-drained, gently sloping to roll- 
ing soils of the Plainfield series, slightly acid variant. 
These soils have a surface layer of loamy sand and a sub- 
soil of sand. 

Permeability is rapid. Available water capacity is low, 
and surface runoff is slow. Fertility is low. The soils dry 


SOIL SURVEY 


out quickly and are deficient in moisture during dry 
months in summer. 

Low soil moisture, susceptibility to soil blowing, and 
low fertility are the main limitations for farming. Crops 
that mature early can be grown if a large amount of 
organic material is added to the soils. Pasture and forage 
plants grow well in the early part of the growing season, 
but they dry out as soil moisture is depleted during the 
dry months in summer. Maintaining a protective cover of 
vegetation reduces the hazard of erosion. Overgrazing 
results in blowouts or other severe erosion. Planting of 
trees helps to control erosion and provides wildlife 
habitat. 

These soils are poorly to very poorly suited to farming. 


CAPABILITY UNIT Vilw-1 (149) 

This unit consists of somewhat poorly drained or poorly 
drained, nearly level soils of the Algansee and Glendora 
series. These soils have a surface layer of sandy loam 
and a subsoil or underlying material of loamy sand or 


nd. 

Permeability is rapid. Available water capacity is low, 
and surface runoff is slow to ponded. Fertility is low. 

Excessive moisture, the food hazard, low available 
water capacity, and low fertility are the main limitations 
for farming. Many areas are small in size because of 
meandering streams and are impractical to farm. Water- 
tolerant forage crops are suitable in undrained areas. 
Minimum tillage should be used. The hazard of frost 
damage is severe because these soils are in low-lying areas. 

These soils are poorly suited to very poorly suited to 
farming. Some areas are suited to pasture if dry and are 
not frequently flooded. 


CAPABILITY UNIT УМЕ (8а) 


„This unit consists of Gravel pits, Made land, and Mine 
pits. 

Gravel pits consist of land from which the soil layers 
have been removed or pushed aside and the gravelly 
sand or sand used for roadbuilding, concrete materials, or 
various other uses. Some pits contain water and have 
potentia] for recreational uses or as а limited source of 
water. 

Made land consists of areas that have been covered by 
fill material of variable composition or that have been 
seraped off to such a depth that the natural soil character- 
istics have been destroyed. Most of these areas are in 
commercial or residential uses. 

Mine pits consist of land from which the soil layers 
and underlying material have been removed during 
shale or coal mining operations. These pits ordinarily 
have no use other than as а source of coal or shale. Aban- 
doned pits provide a limited use as wildlife refuge. 

These miscellaneous land types generally are not suit- 
able for farming. 


Predicted Yields 
Table 2| shows the predicted average yields per acre 


of the principal crops grown in Shiawassee County under 
prevailing management and under improved manage- 
ment. These predictions are indicative of the relative 
productivity of the soils of the county. 


SHIAWASSEE COUNTY, MICHIGAN 57 


TABLE 2.—Predicted average yields under two levels of management 


[Columns A show yields to be expected under management common in the county; columns B show yields that can be obtained under 
improved management. Dashes indicate that the soil is not suited to the crop or that the crop is not ordinarily grown on it] 


Field 
Oats Wheat Alfalfa- Mixed hay beans 
brome hay and 
Soil soybeans 
Algansee sandy loam 
Barry Јова ________________ 50 | 85 | 25 | 45 | 21| 4.01 17| 2.5 | 17 35 
Barry sandy loam, bedrock var 48 | 80 | 25 | 40 | 2.1 3.8 1.7 2.5 | 17 85 
Barry stony Још c дахи рода халаг јал | Динке 45 | 75 | 25 | 38 2.0 3.5 1.7 224: 
Belding sandy loam, 0 to 2 percent slopes. 40 | 85 | 30 | 45 | 23| 40 1.2 2.6 | 18 38 
Вегу е Јоат_______________-____._-_- 45 | 95 | 25 | 50 | 2.0| 45! 17, 2.8 | 15 42 
Boyer loamy sand, 0 to 2 percent slopes 30 | 55 | 23 | 33 | 17, 30| LO) 20,12 23 
Boyer loamy sand, 2 to 6 percent slopes. 28 | 53 | 20 | 30 17 2.9 10| 20110 23 
Boyer loamy sand, 6 to 12 percent slopes. - 22 17 | 25| 16| 28| 10] 1.6 |----|---- 
Boyer loamy sand, 12 to 18 percent slopes. 12 | 20 1.3 | 2.7 .8 14 |-- 2 | == 
Boyer loamy sand, 18 to 25 percent slopes... шэн ај EE 29 .6| 1.3 1.---1---- 
Boyer very stony loamy sand, 2 to 6 percent 
ЭС БОРРРРИЙ re oo ak або р о Be AERE ЖИНИ ЭЭ NEN PUE БДИ: ПОЛ о а 2:22| 25 
Boyer sandy loam, 0 to 2 percent slopes- 34 | 65 | 25 | 36 191 34 1.41 22118 28 
Boyer sandy loam, 2 to 6 percent slopes- 30 | 62 | 22 | 35 19| 3.2 14| 2.2 | 15 28 
Boyer sandy loam, 6 to 12 percent slopes. - 25 | 50 | 20 | 32 1.8 2.9 1.3 1. 9 |----|---- 
Boyer sandy loam, 12 to 18 percent slopes...-_-|_-____|.----_|--_-_-|------ 18 | 35 | 15126 | 15] 27 1.0 | 1.6 |----|---- 
Breckenridge sandy loam... 50 | 95 | 25 | 50| 21| 40) 17| 2.5 117 | 40 
Brevort loamy sand... 35 | 80 | 22 | 43 | 16| 38] 10| 2.4 |12 | 30 
Brookston loam - - 50 | 98 | 25 | 55 | 21| 50| L7, 28| 17| 44 
Carlisle muck __ 42| 1.6| 2.3 | 25 | 40 
45| 15| 2.4 |22 | 35 
40, 12| 24115 | 30 
40 | 88 | 25 | 48 2.1 4.2 1.7 2.7 | 17 37 
Conover loam, 0 бо 2 percent slopes. 55 | 95 | 32 | 55 | 26] 45| 21| 2.5 { 23 | 40 
Conover loam, 2 to 6 percent slope: 45 | 95 | 27 | 55| 26| 45| 21| 2.5 | 20] 40 
Edwards muck... ОБИ PARIS саа ЭШ MUR. 3.41 16| 231....]...- 
Eel, Landes, and Abscota воћа________________|______|______|_____| _____|--_ ---4|---4|---41 24] 3.5 14| E 1. 
Fox sandy loam, 2 to 6 percent slopes- 45 | 82 | 30 | 46| 25] 40 16| 2.4 | 18| 30 
Fox sandy loam, 6 to 12 percent slopes. - 40 | 79|30|40| 23] 37| 15| 23 |----|---- 
Fox sandy loam, 12 to 18 percent slopes. 27 | 55 | 25 | 30| 191 32| 13| 22 |--.-1---- 
Gilford sandy юат _________.__________ 8 30 | 70 | 15 | 42 1.6 3.7 1.0 1.8 | 15 32 
Gilford stony sandy loam. _.__________________|______|_____|______|_____|___ SUE MER 2384 DONO RERUMS РТ CES PORA MN 
Gladwin loamy sand, 0 to 2 percent slopes. 37 70 7 14 | 35 | 75 | 23 | 35 20| 3.3 1.0} 2.0 | 15 28 
Glendora sandy DEO ааа БАРА ААН НЭРХ ОЕБС ЖАНДЫ Шар ی‎ ЧУ шаша 
Granby loamy sand. “ 32 68 6 14 | 30 | 60 | 18 | 32 1.5 3.2 1.0 17 | 12 23 
Gravel р E еј ош пошта јава |Бојана ва ага poate о |2 
Tosco loamy sand, 0 to 2 percent slopes... 90 8 17 | 40 | 78 | 20 | 40| 21] 40| 17| 2.0 | 15 | 30 
Tosco stony loamy sand, Û to 2 percent slopes. --|------|--....1..... |. ...1 1. РДЕ эл ЛИРА, АЕ ру DEES EFSER ЕДЕ рр 
Tosco loamy sand, deep узлавђ_._.__________- 45 90 9 17 | 40 | 80 | 30 | 40 | 19| 401 12| 25715] 30 
Kendallville sandy loam, 2 to 6 percent slopes..| 55 | 102 и 18 | 50 | 85 | 35 | 50 | 25| 44, 13| 2.4 | 23 | 32 
Kendallville sandy loam, 2 to 6 percent slopes, 
moderately етодед___________.__________-_ 48 100 9 18 | 48 | 82 | 30 | 48| 2.5 | 44 12; 2.3 | 22; 30 
Kendallville sandy loam, 6 to 12 percent slopes. 45 87 9 17 | 45 | 75 | 27 | 45| 23) 43 12, 2.3| 20 25 
Kendallville sandy loam, 6 to 12 percent slopes, 
moderately егодед____..___________.______ 40 82 8 16 | 40 | 70 | 24 | 38 | 23| 43] 11| 2.1 |19| 24 
Kibbie loam, 0 to 2 percent slopes- - 60 95 12 17 | 55 | 90 | 30 | 45 | 25| 40 | 14) 2.5 | 20 | 37 
Kibbie loam, 2 to 6 percent slopes... 5 55 95 11 17 | 50 | 88 | 28 | 45 | 2.3 | 40 12| 25 | 18 | 37 
Lapeer sandy loam, 2 to 6 percent slopes. 45 95 9 17 | 40 | 78 | 30 | 40 | 23| 36| 15| 23]|17| 28 
Lapeer sandy loam, 6 to 12 percent slopes, 
erately eroded- --..............-- 40 82 8 16 | 35 | 55 | 25 | 37 | 21| 33] 14| 22 ]..-.]...- 
Lenawee silt loam 50 110 9 18 | 50 | 95 | 25 | 55 | 2.1 4.8 17|] 2.51171! 40 
Linwood muck_________ 100 12 181-5210 Е ВЕК НЭР: 3.8 1.6 2:9 [22-222 
Locke sandy loam, 0 to 2 perce - 85 9 17 | 50 | 80 | 25 | 38| 24| 391 20, 23]|19| 35 
Locke sandy loam, 2 to 6 percent slopes. 82 9 16 | 45 | 78 | 23 |35 | 24] 3.9 | 20) 2.3 | 19! 34 
Macomb ioam, 0 to 2 percent slopes... 95 9 17 | 50 | 92 | 25 | 53 2.4 4.2 2.0 2.3 | 22 38 
Macomb sandy loam, 2 to 6 percent slopes. 93 9 17 | 45 | 90 | 23 | 51 | 24| 42| 20; 2.3 | 19| 36 
Made Тава: foo апела Чон а БЕН ЧЕН ЭМО ја ва oe [oe eee Це re ја злак и 
Mancelona loamy d, 0 to 2 percent slopes. __ 65 7 13 | 30 | 55 | 22 | 32 1.8 2.9 10 2.0 | 12 23 
Mancelona loamy sand, 2 to 6 percent slopes. _ _ 30 63 6 12 | 28 | 53 | 20 | 30 | 17| 2.8 .9| 1.9 р10 | 22 
Matherton sandy loam, 0 to 2 percent slopes... 50 92 9 17 i 50 | 80 | 25 | 38 | 24| 3.91 201 2.3 119 | 34 
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TABLE 2.—Predicted average yields under two levels of management —Continued 


Corn Field 
Oats Wheat Alfalfa- Mixed hay beans 
brome hay and 
Soil soybeans 
А в А B A|B 
Tone Tons Tons Tons | Bu.| Bu. 
Matherton sandy loam, 2 to 6 percent slopes... 24 3.9 2.0 2.3 | 18 | 33 
Matherton sandy loam, loamy substratum, 0 to 
2 percent slopess__.._______-_----.------.-- 2.4 4.5 2.1 2.5 | 20 37 
Matherton sandy loam, loamy substratum, 2 to 
6 percent slopes......--------------------- 2.4| 40| 21| 25) 20] 36 
Menominee loamy sand, 2 to 6 percent slopes... 1.9 3.3 1.2 2.0 |....].... 
Menominee loamy sand, 6 to 12 percent slopes. 1.5 3.1 1.2 2.0 |----|---- 
Metamora loamy sand, 0 to 2 percent slopes. - - 19| 38| 12| 25 |16| 34 
Metamora sandy loam, 0 to 2 percent slopes. - - 2.1| 40| 13| 26/18) 36 
Metamora sandy loam, 2 to 6 percent slopes... 2.0| 4.01 13| 2.6 | 17| 35 
Miami loam, 2 to 6 percent з]орез------------- 26| 45 1.5 | 2.4 | 20 30 
Miami loam, 2 to 6 percent slopes, moderately 
eroded.. E a ыды 26| 45; 12] 2.1|15| 28 
Miami loam, 6 to 12 percent slopes. ----------- 24| 44| 12] 2.4116 | 24 
Miami loam, 6 to 12 percent slopes, moderately 
егодед cle ее лијеве 24| 43| 11| 2.3 |----|---- 
Miami loam, 12 to 18 percent slopes, moder- 
ately eroded__...-..--...------_---------- 2.2 4.0 1.0 2 Lib. 
Miami loam, 18 to 25 percent slopes, moder- 
atelyeroded.:.- а ааа АЕРА ЕРА 15| 30] 1.01 2.1 |.-.4---- 
Miami clay loam, 12 to 18 ре 
verely eroded........... 1.3 2.6 .8 1:5.]:...]:-: 
Mine рИв--------- cL c cL LLL LL LLL c cL ee аа 2. ]- -- --- а ]- -2-]- --- |--2- z-]- - --z-0--z-z-|--a7a-l-zi-l--az 
Newaygo sandy loam, 2 to T 22| 40| 16| 23]|14| 28 
Ottokee loamy sand, 0 to 2 percent slope 15| 30| 10| 21 ....---- 
Owosso-Miami sandy loams, 2 to 6 
пена ES 2.6 4.3 1.3 2.4 | 23 32 
22| 42| 13| 2.3 | 22| 28 
slopes, moderately eroded. 1.9 3.3 1.2.| 2: 2: |. | = 
Plainfield loamy sand, slightly acid variant, 2 
to 6 percent slopes- ----------------------- 1.4| 2.8 1.1 1.9 |-..-]-.-- 
Plainfield loamy sand, slightly acid variant, 6 
to 12 percent slopes ---------------------[------ 14| 2.4 1.1 1:9 [Ez ВОРА 
Richter loamy fine sand, 0 to 2 percent slopes. - 23| 37| 15| 18115| 30 
Sebewa loam 21| 3.91 17) 2.5 | 17, 40 
Shoals loam. Б БО САРА E 
Sioan loam_.__._.-_---------------- НЬ ЗД РЕНО esc oos МИНЕ 
Spinks loamy sand, 0 to 2 percent slopes. .5 
Spinks loamy sand, 2 to 6 percent slopes. 1.5 
Spinks loamy sand, 6 to 12 percent slopes. 13 
Spinks loamy sand, 12 to 18 percent slopes_ 13 
Tawas muck.____--------------------------] 50] 80] 10| 16 |_..-j--~-|-..-|----}----.- 
Tuscola loam, 2 to 6 percent slopes 2.0 
Wallkill loam... EE EEE a و وا‎ |а === | ا ا ته ا‎ 
Wasepi sandy loam, 0 to 2 percent slopes 2.3) 3.7 191 23| 18 | 32 
Wasepi sandy loam, 2 to 6 percent зіорез- ----- 23| 3.7 19| 23] 18| 30 


The figures in columns A represent recorded yields un- 
der prevailing management. At this level of management, 
Some legume-grass crops are included in the cropping 
system, but generally little consideration is given to the 
suitability of the eropping system for the soil; available 
barnyard manure is returned to the soil; lime is applied, 
but in many places in insufficient amounts and not ac- 
cording to recommendations based on soil tests; some 
fertilizer is applied; poorly drained soils are cultivated 
without being artificially drained, so partial crop failures 
caused by excess water are common; and erosion control 
and other management practices are not used to the full- 
est advantage. d 


The figures in columns B жергеге yields obtained un- 
der improved management, which includes most of the 
following: suitable cropping systems, in which the proper 
proportion of row crops to legume-grass crops is main- 
tained; measures, such as contour tillage, stripcropping, 
minimum tillage, and return of crop residue, for example, 
are used as needed to control water erosion and soil blow- 
ing; applications of lime and fertilizer in accordance with 
the results of soil tests and the requirements of the crop; 
adequate artificial drainage, where needed; use of im- 
proved varieties of crops and of high-quality seed; con- 
trol of weeds, diseases, and insects; suitable and well- 
timed tillage and harvesting; and utilization of cover 
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crops, crop residue, and manure to improve soil structure, 
supply organic matter, and help control erosion. 

"These yields are averages for 2 period of several years 
under the specified level of management. The predictions 
for improved management are not presumed to be the 
maximum obtainable; the potential yields under а favor- 
able combination of оова are somewhat higher. 
Irrigation is not considered in predicting yields under 
improved management, because it is used only to a small 
extent except for truck crops and fruit. 


Woodland * 


At one time Shiawassee County was almost entirely 
covered by forest and was considered a part of the Great 
Michigan Pinery. Cedar and tamarack grew in wet bogs, 
hardwoods grew in wet lowlands, and hardwoods and 
pine grew on uplands and terraces. 

The first logging of timber for lumber began around 
1865 and continued until about 1880. As cutting pro- 
gressed, its purpose ultimately became clearing and 
stump removal to make farmland. All of the old growth 
has now been removed. Trees now growing throughout 
the various woodlands originated by natural means or 
from planting. 

Presently, about 11 percent, or 36,300 acres, of the 
county is woodland. It is expected ‘that eventually about 
8 percent or 26,900 acres of the county will remain in 
woodland. These woodlands are scattered throughout the 
county, and the largest areas are in soil associations 3 and 
4 (see general soil map). 

Soils of capability classes VI and VII make up onl 
about 800 acres of the existing woodland. These soils 
need a permanent cover of trees or other vegetation, and 
it is expected that the acreage of woodland will eventu- 
ally increase slightly. The potential for expansion is about 
4,400 acres, much of which is now in pasture or used for 
crops. 

Soils of capability classes II, ПТ, and ТУ make up 
about 35,500 acres of the existing woodland. These are 
the soils most likely to be cleared for farming or other 


uses. 

Cutting practices and grazing have tended to deplete 
the woodlands. “High-grading” or “creaming,” a form of 
economic selection, has continually removed trees in 
highest demand. The less desirable culls and low-value 
trees commonly occupy а large part of many woodlands. 
Income from wood products is primarily a supplemental 
source of income to farmers in the county. 

Woodland conservation practices can, in time, restore 
the woodlands as a more valuable resource. Protection 
from grazing, the killing of culls, and removal and use of 
low-value trees help in this development. An organized 
management approach for individual ownerships is the 
beginning step in achieving this goal. 

Unmanaged woodlands on some soils are rated as ca- 
pable of producing as much as 325 board feet per acre 
per year. Intensive management brings in higher net 
yields in places. Rotations, improvement, and intermedi- 
ate harvesting cycles need to be carefully planned. 


3 Jacques PINKARD, woodland conservationist, Soil Conservation 
Service, helped prepare this section. 
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Higher income can also be brought about by careful 
species management and consideration of market trends. 


Woodland suitability groups 


To assist owners in planning the use of their soils for 
woodland, the soils of Shiawassee County have been 
placed in 10 woodland suitability groups. Woodland 
groups are established on a statewide basis, and some 

ichigan groups are not represented in Shiawassee 
County. Miscellaneous land types—Gravel pits, Made 
land, and Mine pits—are not placed in woodland suitabil- 
ity groups, because these areas require specific recom- 
mendation from local soil conservationists ог forestry 
technicians if they are managed for woodland. The 
names of the soils series represented are mentioned in 
the description of each woodland group, but this does 
not mean that all soils of a given series are in the group. 
The names of all the soils in a woodland group can be 
found by referring to the “Guide to Mapping Units" at 
the back of this survey. 

Each group described in this survey consists of soils 
that are similar in productivity, in management needs 
and response to management, and in requirements for 
conservation practices. The factors considered in placing 
each soil in а woodland group include productivity; spe- 
cies priority; and soil-related hazards and major limita- 
tions to be considered in management. 

Propuctivrry.—The information given in this survey on 
productivity of a particular group of soils for a given 
species of trees is based on the average annual growth 
rate of fully stocked, well-managed stands that have not 
been affected by special practices, such as artificial drain- 
age or fertilization. Fully stocked stands have the re- 
quired amount of good growing stock to produce maxi- 
mum growth per acre. 

The number of trees in а fully stocked stand depends 
on tree species and size and age classes of the trees in 
the stand. Well-managed stands will sustain production 
and maintain fully stocked stands. They are improved 
and harvested by timely and orderly cuttings and are 

rotected from fire and livestock. Many of the stands in 

hiawassee County are overstocked with undesirable 
species, but sufficient quantities of desirable species are 
generally present to make management of the stands 
feasible. 

[Table 3 fives the productivity ratings for woodland 
types. These ratings are expressed as averages and ranges 
of annual growth in board feet and cords per acre. They 
reflect, in part, the effects of soil; climate, particularly 
drought; insects or diseases that are associated with par- 
ticular soils or are common in the area; genetic influences; 
and other common factors that affect the development of 
a stand of trees, even under good management. 

ЗРЕСІЕВ priority.—The information given on species 
priority for the woodland suitability groups is based on 
adaptability, productivity, and commercial value of the 
predominant species of trees that grow on the soils of a 
group. The first species listed has the highest priority 
and should be given the most consideration when making 
improvement harvest cuttings or new plantings. 

SEEDLING MoRTALITY.—Unfavorable soil characteristics 
prevent the survival of some healthy natural or properly 
planted seedlings. High water table, extreme acidity, 
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TABLE 3.—Potential productivity ratings per acre per year 


(International board rule, 34 inch key!;7 means more than, 
and < means less than] 


Productivity rating Board feet Cords 
Average Range 
15 1.5-1.7 
1.3 1.0-1.5 
.8 | 0.6-1.0 
.3 0. 1-0. 6 
07 «0.1 


1 Prepared by а committee of Michigan foresters and soil scientists 
representing the Forest Service, Michigan Conservation 
Department, University of Michigan, Michigan State University, 
Michigan College of Mining and Technology, Michigan Extension 
Service, and the U.S. Soil Conservation Service. Estimates were 
based on some research and on field experience and observations. 
As additional research data become available, these production 
estimates may be altered to some degree. 


droughtiness, and high soil temperature are some of the 
soil properties that kill some seedlings. А. seedling mor- 
tality rating of slight indicates that ordinary losses from 
these causes are not more than 25 percent of the planted 
stock. A rating of moderate indicates that losses are be- 
tween 25 and 50 percent of the planted stock. A rating 
of severe indicates that more than 50 percent of the 
planted stock are likely to die. 

PLANT coMPETITION.—When a site has been disturbed 
by fire, cutting, or other factors, undesirable species of 
brush, trees, grass or other plants invade the site in 
aces. Vegetation competes with and hinders the estab- 
ishment and growth of a desirable species. A plant com- 
petition rating of slight indicates that invasion by unde- 
sirable trees does not impede the establishment or 
growth of natural or planted stands of the preferred kinds 
of trees. No special management to control competition is 
needed. A rating of moderate indicates that competing 
plants do not ordinarily prevent the establishment of ade- 
quate stands of desirable kinds of trees. Development of 
fully stocked stands may take longer. Establishment of 
seedlings is delayed, and early growth is slow. Manage- 
ment practices that eliminate or retard competition will 
speed up establishment and growth of seedlings. A rating 
of severe indicates that natural reestablishment of stands 
cannot be relied upon. Establishment of stands by tree 
planting is poor, unless competing vegetation is con- 
trolled. 

EQUIPMENT LrMrTATIONS.—Some soil characteristics 
and topographic features, such as drainage, slope, number 
or size of stones, or soil texture, restrict or make impossi- 
ble the use of equipment commonly used in woodland 
management and harvesting. Special equipment, special 
methods of equipment operation, or the use of equip- 
ment in only certain seasons is necessary on some soils. 
Àn equipment limitation rating of slight indicates that 
there is no special problem in the use of equipment. А 
rating of moderate indicates that not all types of equip- 
ment can be used; that there are short periods when 
equipment cannot be used, because of wetness or steep 
slopes; or that looseness of the soil makes hand planting 
and use of special logging techniques necessary. Х rating 
of severe indieates that the type of equipment that can 
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be used is very limited. Either the soil is so wet that 
equipment cannot be used for long periods of time, or the 
Soil is so extremely steep or loose that the use of motor- 
ized equipment is dangerous and difficult. In some areas 
saw logs must be hauled from the slopes by a winch. 

EROSION HazARbD.—it is possible to protect woodland 
from erosion and to prevent excessive surface runoff by 
growing adapted species of trees, by adjusting the rota- 
tion age and cutting cycles, by laying out new plantings 
on the contour, and by careful construction and mainte- 
nance of roads, trails, and landings. When runoff is di- 
verted from cultivated fields into wooded areas, the 
erosion hazard, the slope, and the ground cover in the 
woods should be such that gullies do not form. An erosion 
hazard rating of slight indicates that little or no erosion 
has taken place and that erosion can be prevented by 
normal management practices. A rating of moderate indi- 
cates that the soils are subject to some water or wind 
erosion or both and that excessive disturbance or removal 
of the forest litter should be avoided. A rating of severe 
indicates that the hazard of erosion is severe to very 
severe and that applicable erosion control measures, such 
as those already mentioned, should be used. 

WiwprHROW HAZARD.— Certain soil characteristics, such. 
as the presence of a high water table or shallow depth to 
bedrock, affect the development of tree roots and, in turn, 
determine the resistance of trees to the force of the wind. 
The degree of windthrow hazard is important in the 
Choice of tree species for planting and in the planning of 
release or harvest cuttings. А. windthrow hazard rating of 
slight indicates that the roots of trees of adapted species 
develop normally and that windthrow is not a problem. 
A rating of moderate indicates that the trees remain 
standing, unless the wind velocity is high during the time 
the вої) 18 excessively wet. А rating of severe indicates 
that the soil does not allow adequate rooting for stability 
of the trees or that the tree roots are not firm. 


WOODLAND SUITABILITY GROUP C 

This group consists of well-drained soils of the Boyer, 
Mancelona, and Menominee series. These soils have a 
surface layer of loamy sand or sandy loam and а, subsoil 
of loamy sand to gravelly sandy clay loam. One Boyer 
soil is very stony and has stones 10 to 20 inches in diam- 
eter in the surface layer and 5 to 30 feet apart on the 
surface. 

Permeability is mostly moderately rapid, but it is mod- 
erately slow in the loamy underlying material of the 
Menominee soils. Available water capacity is mostly low, 
but it is moderate in the loamy underlying material of 
the Menominee soils. Fertility generally is low. The slope 
range is 0 to 25 percent. 

The potential productivity is low to medium for oaks, 
medium to high for other hardwoods, high for pines, 
medium for aspen, and high for spruce. 

Species preferred in natural stands are black cherry, 
sugar maple, basswood, and white oak. Species preferred 
for planting are white pine, red pine, and white spruce. 

Seedling mortality is slight in native and planted 
stands; plant competition is slight or moderate; and 
equipment limitation, erosion hazard, and windthrow 
hazard are mainly slight. Equipment limitation is severe 
on the very stony Boyer soil. 
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Use of equipment is restricted in а few areas by steep 
slopes, stones, and the loose, sandy condition of the soils. 
Building roads and trails on the contour as well as adjust- 
ing road grades and staying out of drainageways facili- 
tates the use of equipment and prevents excessive erosion 
on Steep soils. 


WOODLAND SUITABILITY GROUP D 


This group consists of moderately well drained and 
well drained soils of the Celina, Kendallville, Miami, and 
Owosso series. These soils have a surface layer of sandy 
loam, loam, or clay loam and a subsoil of sandy loam to 
clay loam. 

ermeability is mostly moderate or moderately slow, 
but it is moderately rapid above the lower part of the 
subsoil of the Owosso soils. Available water capacity and 
fertility are mostly high. The slope range is 2 to 25 
percent. 

The potential productivity is high for aspen, oak, and 
other hardwoods; low for pines; and high for spruce. 
Spruce does not grow naturally. 

Species preferred in natural stands are white oak, red 
oak, sugar maple, and black walnut. Species preferred 
for planting are white pine, black walnut, and tulip- 
poplar. 

eedling mortality is slight in native and planted 
stands, plant competition is moderate, equipment limita- 
tion is slight or moderate, erosion hazard is moderate, 
and windthrow hazard is slight. 

Eroded areas have poor tilth and less desirable texture 
for planting than uneroded areas. Poor surface tilth and 
increased runoff on these eroded areas reduce soil aeration 
and available water capacity. Building roads and trails on 
the contour facilitates the use of equipment and prevents 
excessive erosion on steep soils. 


WOODLAND SUITABILITY GROUP E 


This group consists of moderately well drained and 
well drained soils of the Ottokee series, Plainfield series, 
slightly acid variant, and Spinks series. These soils have a 
ae layer of loamy sand and a subsoil of sand to loamy 
sand. 

Permeability is moderately rapid or rapid. Available 
water capacity and fertility are low. The slope range is 
0 to 18 percent. 

The potential productivity is low to medium for hard- 
woods, medium to high for pines and aspen, and very 
low to low for spruce. 

Species preferred in natura] stands are white oak, red 
oak, black cherry, and aspen. Species preferred for plant- 
ing are red pine and white pine. 

Seedling mortality is slight in native and planted 
stands, plant competition is slight, equipment limitations 
and erosion hazard are slight, and windthrow hazard is 
slight. 

Use of equipment is restricted in в few areas by mod- 
erately steep slopes and loose, sandy condition of the soils. 
Building roads and trails on the contour facilitates the 
use of equipment and prevents excessive erosion on mod- 
erately steep soils. 


WOODLAND SUITABILITY GROUP G 


This group consists of somewhat poorly drained soils of 
the Belding, Gladwin, Товсо, Tosco, deep variant, Kibbie, 
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Locke, Matherton, Metamora, Richter, and Wasepi 
series. These soils have a surface layer of loamy sand, 
loamy fine sand, or sandy loam and a subsoil of sand to 
clay loam. One Тозсо soil has stones 10 to 20 inches in 
diameter in the surface layer and 5 to 30 feet apart on 
the surface. 

Permeability is mostly moderately rapid or moderate, 
but it is moderately slow in the loamy underlying mate- 
rial of the Belding, Iosco, Matherton, and Metamora soils. 
Available water capacity is mostly moderate but ranges 
from low to high. Fertility is mostly medium but ranges 
from low to high. The slope range is 0 to 6 percent. 

The potential productivity is low for hardwoods, low to 
medium for aspen, very low to low for pines, and me- 
dium for spruce. 

Species preferred in natural stands are aspen, white 
ash, red maple, pin oak, and red oak. Species preferred 
for planting if the soil is drained are Norway spruce, 
white spruce, American arborvitae, and white pine. 

Seedling mortality and plant competition are severe, 
equipment limitation is moderate, erosion hazard is slight, 
and windthrow hazard is moderate. Soil blowing is a 
hazard during dry periods, especially on the loamy sand 
soils. 

Special site preparation or measures for controlling 
plant competition are needed. Use of equipment is re- 
stricted or prevented by excess wetness during spring 
and other wet periods. The wet periods generally last 
about 3 months. Careless use of equipment destroys the 
protective cover. Use of equipment on the stony Tosco 
Soil is difficult because numerous large stones are on the 
surface. 

WOODLAND SUITABILITY GROUP J 

"This group consists of very poorly drained soils of the 
Carlisle, Edwards, Linwood, Tawas, and Wallkill series. 
The Wallkill soils have a surface layer of loam, and the 
other soils have a surface layer of muck. The Carlisle soil 
is made up of muck, mucky peat and peat to a depth of 
about 42 inches. The Edwards, Linwood, and Tawas soils 
are made up of muck or mucky peat. The Edwards soil 
is underlain, at a depth of 12 to 42 inches, by marl; the 
Linwood soil, by light clay loam; and the Tawas soil, by 
sand. The Wallkill soil has a subsoil of clay loam under- 
lain, at a depth of 10 to 40 inches, by muck. Permeability 
is moderately rapid in the organic material and is уагі- 
able in the underlying material, ranging from moderately 
slow to rapid. Available water capacity is very high in 
the organic material and is variable in the underlying 
material, ranging from low to very high. Fertility is 
mostly low. The slope range is 0 to 2 percent. 

The potential productivity is generally low and ex- 
tremely variable. Little information has been gathered or 
is available. 

Selection of species for management or planting is 
governed mainly by depth to water table and degree of 
saturation of the soils. 

Existing woodlands consist of soft maple, elm, white- 
cedar, and alder. Species preferred for planting in wind- 
breaks only are Norway spruce, white pine, Scotch pine, 
and purple willow. Excessive wetness, severe competition, 
and severe windthrow hazard make establishment of 
trees by planting very difficult. 
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Seedling mortality is severe, plant competition and 
equipment limitations are severe, erosion hazard is slight, 
and windthrow hazard is severe. The windthrow hazard 
is severe because of the unstable condition of the soils 
and the shallow root zone. 

Use of equipment is severely restricted because of the 
high water table and poor capacity of most soils to sup- 
port loads. Harvesting is limited to winter months when 
the soil is frozen. 


WOODLAND SUITABILITY GROUP O 


This group consists of poorly drained to moderately 
well drained soils of the Abscota, Algansee, Ceresco, 
Cohoctah, Eel, Glendora, Landes, Shoals, and Sloan 
series. These soils have a surface layer of sandy loam or 
loam and a subsoil or underlying material of sand to clay 
loam. The Landes and Abscota soils are well drained. 

Permeability is mostly moderate or moderately rapid 
but ranges to тара Available water capacity is mostly 
moderate or high. Fertility is mostly medium or high. 
The slope range 18 0 to 9 percent. 

Potentia] productivity is extremely variable and is dif- 
ficult to determine. The productivity and the woodland 
буре vary with the frequency and severity of flooding. 
Drainage and texture affect woodland cover type and 
productivity even if flooding is of little or no concern. 

Plant competition delays and in many cases prevents 
the reestablishment of the Stand by natural methods. 
Tree planting is limited to cottonwood or sycamore. Spe- 
cial site preparation and practices to control plant com- 
petition are needed to assist natural reseeding and tree 
planting. 

Seedling mortality is moderate in native stands and 
severe in planted stands; plant competition and equip- 
ment limitations are moderate or severe. The erosion haz- 
ard is slight, except for some streambank cutting or bank 
gullying, and windthrow hazard is moderate or severe. 

indthrow occurs if trees are released on all sides, gen- 
erally during periods of flooding and high winds. 

Equipment limitation is а seasonal problem. Use of 
equipment is restricted or prevented by flooding or wet- 
ness for about 3 months of the year. 


WOODLAND SUITABILITY GROUP P 


This group consists of poorly drained soils of the Ber- 
ville, Brookston, and Lenawee series. These soils have а 
surface layer of loam ог silt loam and a subsoil of grav- 
elly sandy clay loam to silty clay loam. 

Permeability is moderately slow. Available water capac- 
ity and fertility are high. The slope range is 0 to 2 
percent. 

Potential productivity is low for oaks and other hard- 
woods and low to medium for aspen and spruce. Pine 
does not occur naturally. 

Species preferred in natural stands are red maple, wet- 
land oaks, white ash, and basswood. Planting ordinarily 
is not practical unless the soils are drained and special 
site preparation practices are used. If drained, white 
spruce, Norway spruce, and white pine can be planted. 

Seedling mortality, plant competition, and equipment 
limitations are severe; erosion hazard is slight; and wind- 
throw hazard is severe. Windthrow restricts the method 
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of harvesting trees on these soils. Special practices, such 
as clear cutting in strips or patches, help to reduce the 
windthrow hazard. 

Operation of equipment has to be curtailed or sus- 
pended for more than 3 months of the year because of 
excess wetness. Damage to tree roots is possible if care is 
not exercised in the use of equipment. 


WOODLAND SUITABILITY GROUP U 


This group consists of moderately well drained or well 
drained soils of the Fox, Lapeer, Newaygo, and Tuscola 
series. These soils have a surface layer OF sandy loam or 
loam and a subsoil of very fine sandy loam to gravelly 
clay loam. 

Permeability and available water capacity are mostly 
moderate. Fertility is mostly medium. The slope range 
is 2 to 18 percent. 

Potential productivity is high for oaks and hardwoods, 
high to very high for pines and aspen, and high for 
spruce. Spruce does not occur naturally. 

Species preferred in natural stands are red oak, white 
ash, white oak, sugar maple, and black walnut. Species 
preferred in planting are white pine, red pine, black wal- 
nut, tulip-poplar, or white ash. 

Seedling mortality is slight in native and planted 
stands, plant competition is moderate, equipment limita- 
tions and erosion hazard are slight or moderate, and 
windthrow hazard is slight. 

Erosion is not a serious hazard. Wheel tracks wash or 
become pitted where the slope is more than 6 percent. 
Roads, trails, tree plantings, and logging operations 
should be kept on the contour. 


WOODLAND SUITABILITY GROUP W 


This group consists of poorly drained soils of the Barry 
series, the bedrock variant of the Barry series, and Breck- 
enridge, Brevort, Colwood, Gilford, Granby, and Sebewa 
series. These soils have a surface layer of loamy sand, 
sandy loam, or loam and a subsoil of sand to clay loam. 
Gilford soil has stones 10 to 20 inches in diameter in the 
surface layer and 5 to 30 feet apart on the surface. 

Permeability is mostly moderate or moderately rapid, 
but it is moderately slow in the loamy underlying mate- 
rial of the Breckenridge and Brevort soils. Available 
water capacity is mostly low or moderate. Fertility is 
mostly medium but ranges from low to high. The slope 
range is 0 to 2 percent. 

Potential productivity is low to very low for hardwoods 
and medium for aspen. Pine and spruce do not occur 
naturally. 

Species preferred in natural stands are pin oak, red 
maple, white ash, and basswood. Tree planting is not 
successful unless the soils are drained and special site 
preparation practices are used. If drained, white spruce, 
Norway spruce, or white pine can be planted. 

Seedling mortality, plant competition, and equipment 
limitations are severe; erosion hazard is slight; and wind- 
throw hazard is severe. 

Use of equipment is restricted because of a high water 
table in most areas. A high water table also restricts the 
downward growth of tree roots, thereby resulting in а 
severe windthrow hazard. Use of equipment is severely 
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restricted on the stony Gilford soil because of the pres- 
ence of numerous large stones and the high water table. 


WOODLAND SUITABILITY GROUP Z 

This group consists of somewhat poorly drained soils 
of the Conover and Macomb series. These soils have a 
surface layer of loam or sandy loam and a subsoil of grav- 
elly clay loam or clay loam. 

Permeability is moderately slow. Available water ca- 
pacity and fertility are high. The slope range is 0 to 6 
percent, 

Potential productivity is low to medium for oaks and 
other hardwoods and medium for spruce and aspen. Pine 
does not occur naturally. 

Species preferred in natural stands are white ash, red 
maple, sugar maple, red oak, and white oak. Species pre- 
ferred for planting are white pine, white ash, and red 
maple. In many areas drainage is needed if tree planting 
is to be ре у 

Seedling mortality is moderate, plant competiton is 
Severe, equipment limitation is moderate, erosion hazard 
is slight, and windthrow hazard is slight. 

Plant competition, insect and disease hazard, and ex- 
cessive wetness make establishment of trees difficult. Spe- 
cial site preparation and control of plant competition by 
either chemical or mechanical means are needed. Ехсез- 
sive wetness limits use of equipment. Seasonal restrictions 
of up to 3 months exist each year. Logging during these 
wet months also causes damage to tree roots and soil 
Structure. 


Wildlife * 


Table 4|shows the relative suitability of the soils of 
Shiawassee County for eight elements of wildlife habitat 
and for three general kinds of wildlife. The ratings indi- 
cate, in a general way, what areas can be managed as 
wildlife habitat with a reasonable prospect of success 
and what level of management is necessary. Present land 
use, existing vegetation, and artificial drainage were not 
considered in these ratings, because these factors are 
subject to change. Size and location of areas, association 
with other soils, and ability of wildlife to move from 
place to place were also not considered. Explanations of 
the ratings are given at the beginning of table 4. 

The soils of each series are rated as not suited, rly 
suited, suited, or well suited for each of the following: 

GRAIN AND SEED CROPS.—Ín this group are corn, wheat, 
oats, barley, rye, buckwheat, sorghum, soybeans, navy 
beans, and pinto beans. 

GRASSES AND LEGUMES.—In this group are some ої the 
commonly planted forage plants. аан» are brome- 

ass, fescue, timothy, redtop, orchardgrass, clover, al- 

alfa, and sudangrass. 

WED HERBACEOUS UPLAND PLANTS.—In this group are 
native annuals and perennials. Examples are strawberries, 
dandelions, goldenrod, wild oats, nightshade, ragweed, 
lambsquarters, and native grasses. 

Harpwoop woopy PLANTS.—In this group are hard- 
wood trees and shrubs that produce vigorous growth and 


4 BRUCE G. Watson, soil scientist, and Снавієє М. SMITH, 
biologist, Sotl Conservation Service, prepared this section. 
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heavy crops of fruit or seed and that grow naturally or 
are planted. Examples are maple, beech, oak, elderberry, 
poplar, birch, dogwood, raspberry, blackberry, cherry, 
hawthorn, viburnum, grape, blueberry, willow, and 
wintergreen. 

CONIFEROUS WOODY PLANTS.—In this group are native 
or planted coniferous trees and shrubs. Examples are 
pine, spruee, arborvitae, hemlock, balsam fir, yew, larch, 
and juniper. 

WETLAND FOOD AND COVER PLANTS.—In this group are 
wetland plants that provide food and cover for water- 
fowl and furbearing animals, Examples are cattails, 
sedge, bulrush, smartweed, wild millet, water plantain, 
arrowhead, pondweed, pickerelweed, wild celery, duck- 
weed, and burreed. 

SHALLOW WATER DEVELOPMENTS.—In this group are 
impoundments in which shallow. water can be main- 
tained at a desirable level. Examples are low dikes, level 
ditches, shallow dugouts, and devices for water level 
control on marshy streams or channels. 

ExcavaTep PONDS.—Ín this group are ponds of the 
excavated or dugout type. Migrating waterfow] are espe- 
cially attracted to such ponds. The ponds must not be 
solely dependent on runoff from surrounding areas, al- 
though they may be benefited by such runoff if it is not 
excessive and does not cause too much siltation. 

The ratings of the soils for kinds of wildlife are based 
upon weighted values of the habitat elements considered 
important to each type. The kinds are designated as: 

PENLAND WILDLIFE.—These are birds and mammals 
that normally frequent cropland, pasture, meadow, and 
areas overgrown with grass, herbs, and shrubs. Examples 
are quail, pheasant, meadowlarks, field sparrows, red fox, 
cottontail rabbits, small rodents, woodchucks, and hawks. 

WoODLAND WILDLIFE—These are birds and mammals 
that normally frequent areas of hardwood trees, conifer- 
ous trees, shrubs, or mixed stands of trees and shrubs. 
Examples are squirrels, raccoons, ruffed grouse, wood- 
cocks, woodpeckers, warblers, nuthatches, white-tailed 
deer, and owls. 

WETLAND winpLIFE.— lhese are birds and mammals 
that normally frequent ponds, marshes, and swamps. Ex- 
amples are muskrat, beaver, ducks, geese, herons, rails, 
kingfishers, minks, cranes, and bitterns. 


Recreation 


"The nature of the soils is an important factor in deter- 
mining whether a given location is suitable for a particu- 
lar type of recreational facility. The soils of Shiawassee 
County have been placed in seven recreation groups, 
according to similarity in kind and degree of limitation 
for four major recreational uses: picnic areas, intensive 
play and sport areas, intensive campsites, and paths and 
trails. 

Picnic areas are expected to be used for extensive play 
activities as well as for picnicking. The soils most desir- 
able for such uses are nearly level to gently sloping, well 
drained, and not subject to flooding during the season of 
use. They have а texture and consistence that provide а. 
firm surface, are free of stones, and can support & good 
cover of vegetation. 
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SOIL SURVEY 


TABLE 4.—Suitability of soils for elements 


{Well suited" means the soils have no limitations that cannot easily be overcome; "suited" means limitations need to be recognized but 
for wildlife habitat is questionable; “not Suited" means extreme measures would be needed to 


Soil series and map symbols 


Elements of wildlife habitat 


Grain and seed 
erops 


Wild herbaceous 
upland plants 


Hardwood woody 
plants 


Algansee: 
Barry: Ва, Вс---- 
Barry, bedrock vari 
Belding: 
Berville: 
Boyer: 

BrC. 

BmD, ВтЕ, ВоВ, 8:0................ 
Breckenridge: Bt... 45 
Brevort: | Ву... 22 
Brookston: Bw. = 
Carlisle: Cg........ - 
Celina: ChB, ChB2 s 
Ceresco: Cm....... J 
Cohoctah: Cn х 
Colwood: Cs....... к 
Conover: CtA, CtB. Я 
Edwards: Ek...... = 
Eel: ЗБ Аас 2.128 


For Landes and Abscota part, see 
Landes and Abscota series. 


Glendora: ас n. 
Granby: © 

Grave чої pits: 
ра Lm require onsite investi- 

eui on. 


Poorly suited... 
Not suited... 
Not suited. . 


Poorly suited. 
Not suited... 


ИККИ АЕ oA T 


бана suited. 
Not зиНед-__------- 


Not вийей------.... 
Not suited... 


Poorly suited 


Well suited... 


Poorly suited. 
Well suited. . 


Poorly suited. 
Poorly suited 


soils. 
Lapeer: 
Lm 


Lenawee. іп 
Linwood: 5 
Locke: LsA, LsB... 
Macomb: MaA, MbB.................- 
Madeland: Md. 
Individual areas require onsite in- 

vestigation. 
Mancelona: Мед, Мев______________- 
Matherton: MmA, MmB, МпА, MnB.... 
Menominee: MoB, Моб 
Metamora: MrA, MsA, MsB 


Panes suited 
Not suited_ 


Not suited... 
Well suited- 
Well suited. 


Well suited. 
Suited ___ 
Well suited_ 

Poorly suited. 
Poorly suited. ------ 


Poorly suited. ...... 
Poorly зинед_______ 


Well зинед______.__ 
Well suited. 
Well suited. 
Well suited. ________ 


Well suited... ..... 
Well suited . 
Poorly suited. 
Not suited... 
Well suited. ET 
Well suited. ........ 


Well suited. ........ 
Well suited. 
Well suited. His 
Well suited. ........ 


Well suited. ........ 
Well suited. 
Well suited . 


шин 


Well suited 
Not suited. . 
Well suited- -------- 


Well suited. 
Suited. - 


Poorly suited. 
Poorly suited. ------ 


Poorly suited. ...... 
Poorly suited... 


Well suited. ........ 
Well suited. 
Well suited. 
Well suited. 
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of wildlife habitat and kinds of wildlife 


can be overcome through good management and careful desi, 


overcome limitations, and use of the soils for wildlife habitat is generally unsound or impractical] 
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; "poorly suited" means limitations are severe, and the use of the soils 


Elements of wildlife habitat— Continued 


Kinds of wildlife 


Coniferous Wetland food Sballow water Excavated Openland Woodland Wetland 
woody plants ad cover developments ponds wildlife wildlife wildlife 
plants 
Not suited... Not suited... Not suited. 
Бинед______- Suited. 
Poorly suited- Well suited. 
Poorly suited- Suited. 
n Well suited... Suited. 
Well suited _ Ней.... Poorly suited. Well suited. 
Not suited... Not suited... Not suited... .. Well suited. .....- Not suited. 
Not suited... Not suited. .....| Suited........... Not suited. 
Well suited. .... Poorly suited. Well suited. 
Well suited _ 5 Poorly suited... -- Poorly suited. 
Well suited... Poorly suited- Well suited. 
Well suited... Not suited... Well suited. 
Poorly suited... Well suited. Not suited. 
Suited. ........ Well suited. Suited. 
Poorly suited... [e suited. ..| Suited... Suited. 
Well suited... Well suited... Well suited. 
Suited. --- 2 Suited. 
Poorly suited. i шаш Poorly suited. Well suited. 
Poorly suited. .... Not suited...... Poorly suited. ...- Not suited. 
Poorly suited... Not suited. 
Poorly suited... Not suited. 
Foorly suited Not suited. 
Suited... Well suited. 
Poorly suited. Poorly di. ман Suited. 
Suited... Well suited- Poorly suited... Роогіу suited Suited. 
Not suited. ...... Not suited...... Well suited... Weli Not suited.------- Suited. 
Suited........... Poorly suited. -- Poorly suited... Not suited... Poorly suited. 
Poorly suited... dá suited... Poorly suited. ..... Not suited... Poorly suited. 
Poorly suited... Not suited...... Well suited....... Not suited. 
Poorly suited... Not suited. Not suited. 
Poorly suited... Виїед.------ Suited. 
Poorly suited... Not suited... Not suited. 
Poorly suited...... Not suited... Not suited... Not suited. 
Poorly suited Not suited... Not suited Э Not suited. 
Well suited... Well suited Well suited... Poorly suited. Well suited. 
Poorly suited. Not suited Well suited 2 Not suited... Well suited. 
Poorly suited. Suited Suited- 2 Well suite: Suited. 
uited. ---- Suited.. - Suited. 2 Well suited _ Suited. 
Not suited. 
Suited. 
Not suited 
Suited. 
Poorly suited... Not suited Not suited. 
Poorly suited... Not suited. Not suited. 
Poorly suited... Not suited. Not suited. 
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SOIL SURVEY 


TABLE 4.—Suitability of soils for elements 


Elements of wildlife habitat 


Soil series and map symbols 
Grain and seed Grasses and Wild herbaceous Hardwood woody 
crops legumes upland plants plants 

Mine pits: Mw. 

Individual areas need onsite investi- 

gation. 
Newaygo: МуВ--—-...---.------------- 8айе4............. Well випед_________ Well винед. ______-- Well suited... 
Ottokee: ОКА......................... Not suited___.._..-.] Poorly suited.______ Poorly suited. ------ Poorly suited. ------ 
Owosso: < 
д aida cipis Ree RE d pan t ioi Энн, 
OmC.. 
OmD2___ Poorly suited 


For Miami part, see Miami series. 
Plainfield, slightly acid variant: РІВ, 


Spinks: 


SpA, SpB, 5рС....................... ЗиНе4------------- 
ЗрО аса о 32 اا کر رھ یو چ‎ Poorly suited. 
ÜTawss: Ta ae Not suited... 
Tuscola: TsB...----------.----------- Well suited_ 
Wallkill: \Ма-------------------------- Not suited... 
Wasepi: Мед, МеВ..------------------ Занеа............. 


Intensive play and sport areas are intended for use as 

playgrounds and as athletic fields for baseball, tennis, 
volleyball and other organized games. Such areas are 
subject to heavy foot trafüc. The soils need to be level 
or nearly level, well drained, and not subject to flooding. 
They should have a texture and consistence that provide 
a firm surface, be free of stones and other coarse fragments, 
and be able to support a good turf. 
. Intensive campsites are used for tent and trailer camp- 
ing and the accompanying outdoor activities. The areas 
selected should be suitable, without surfacing and with 
little other site preparation, for the parking of cars and 
trailers, for heavy foot traffic, and for vehicular traffic. 
Significant factors are wetness and hazard of flooding, 
permeability, slope, surface texture, content of stones and 
other coarse fragments, and capacity to support vegeta- 
tion. 

Paths and trails, it is assumed, are to be used as the 
occur naturally, for cross-country hiking, horseback rid- 
ing, and other intensive uses that involve the movement 
of people. The soils most desirable for these purposes are 
nearly level to sloping, are well drained, have a loamy 
texture, and are free of stones and other coarse frag- 
ments. They have good trafficability and good stability 
and are not subject to erosion. Placement of paths and 
trails on the contour in sloping areas helps to control 
erosion. Variations in slope may serve to enhance interest, 
but the slope should not exceed 12 percent for any great 
distance. 

Tn the descriptions of the recreation groups, limitations 
that are easily overcome are rated as slight; limitations 
that are significant but can be overcome under good 
management and by careful design are rated as moder- 


Poorly suited. ...... 


Well suited. ........ 
Poorly suited. 
Well suited 
Suited _._ 


Well suited... 
Well suited. - 


Poorly suited. . Not suited... Not suited... 
Well suited... Well suited... ....... Well suited... 

-| Poorly suited. - -| Poorly suited. ...... Suited....... 
Suited- ---.-.------ Well suited. ........ Well suited... 


8te; limitations that make the use of an area questionable 
are rated as severe; and limitations that can be overcome 
only by extreme measures and that make the use of an 
area impractical are rated as very severe. A rating of very 
severe, however, does not imply that an area cannot be 
developed for a given use if enough money and effort are 
expended to offset the limitations. The degrees of limita- 
tion are based on soil properties only; they do not reflect 
other considerations that might affect the suitability of a 
given site. 

The information in this section provides a general 
guide in the location and development of parks and rec- 
reational areas, but it is not a substitute for а detailed, 
onsite investigation. Additional information can be found 
in the section “Descriptions of the Soils.” To find the rec- 
reation group in which a specific soil has been placed, 
refer to the “Guide to Mapping Units" at the back of 
this survey. 

RECREATION GROUP 1 

This group consists of well drained or moderately well 
drained soils of the Boyer, Mancelona, Menominee, 
Ottokee, and Spinks series, and the Plainfield series and 
its slightly acid variant. 'These soils have a surface layer 
of loamy sand and sandy loam and a subsoil of sand to 
clay loam. One of the Boyer soils has stones 10 to 20 inches 
in diameter in the surface layer and 5 to 30 feet apart on 
the surface. 

Permeability is moderately rapid or rapid. Fertility 
generally is low. Surface runoff is mostly slow, but it is 
medium to rapid where the slope is greater than 6 per- 
cent. 'The slopes range from 0 to 95 percent. 

Most of these soils have moderate to severe limitations 
for use as picnic areas, camp areas, play and sport areas, 
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of wildlife habitat and kinds of wildlife—Continued 
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Elements of wildlife habitat—Continued Kinds of wildlife 
Coniferous Wetland food Shallow water Excavated Openiand Woodland Wetland 
woody plants and cover developments ponds wildlife wildlife wildlife 
plants 
Poorly suited. Not suited. .....| Not винед______ Well suited... Well suited __ Not suited. 
Well suited. Not suited. Not suited... Poorly suited - Poorly suited. Not suited. 
Poorly suited. Not suited. Not suited______ Not винед______ Not suited. 
Poorly suited. Not suited_ Not suited... Not suited... Not suited. 
Poorly suited... Not suited______ Not suited... Not suited... Not suited. 
Well suited... Not suited... Not suited......| Not suited... Not suited. 
Suited. 
Well suited. 
Suited. 
-| Suited. 
Not suited. 
Not suited. 
Well suited. 
Poorly suited. 
Poorly suited. -| Well suited. 
Well suited... Suited. 


and paths and trails. The Boyer sandy loams have slight 
limitations for play and sports areas where the slope is 
0 to 2 percent, for camp and picnic areas where the slope 
is 0 to 6 percent, and for paths and trails where the slo 
is 0 to 12 percent. The main limitations of most soils in 
this group are soil blowing, sandiness, low available water 
capacity, and slope. Stoniness is an additional limitation 
for the very stony Boyer soil. 

These soils dry out rapidly in spring and after heavy 
rains and are dry for long periods in summer. They are 
subject to soil blowing when dry and exposed. 

Turf [дегу is difficult to establish and maintain be- 
cause of the low fertility and lack of moisture in the 
upper part of the rooting zone. These sandy soils have 
good trafficability for foot traffic when wet but become 
loose and difficult to walk on when dry. 

Placement of tents, trailers, tables, and grills is difficult 
where the soils are stony or sloping to steep. Placing 
paths and trails on the contour reduces the erosion haz- 
ard and facilitates use. Extensive leveling is required for 
intensive play and sport areas if the slope is more than 2 
percent. 

‚ Wooded areas and variations in relief provide pleasant 
views and hiking areas. Woodland and openland wild- 
life find suitable habitat. 

The soils of this group provide good foundations for 
buildings, roads, and other structures. The less sloping 
areas have few limitations for septic tank filter fields. 


RECREATION GROUP 2 

This group consists of well drained or moderately well 
drained soils of the Celina, Fox, Kendallville, Lapeer, 
Miami, Newaygo, Owosso, and Tuscola series. These soils 


have a surface layer of sandy loam, loam, or clay loam 
and a subsoil of sandy loam to clay loam. 

Permeability is moderate or moderately slow. Fertilit; 
is medium or high. Surface runoff is slow to very rapid, 
depending on soil texture, cover, and steepness. The 
slope range is 2 to 25 percent. 

The limitation of these soils for recreation generally 
depends on the steepness of доре. Gently sloping soils, 
2 to 6 percent, have moderate limitations for play and 
sports areas. Sloping to steep soils, 6 to 25 percent, have 
severe limitations for play and sports areas, picnic areas, 
and campsites and moderate limitations for paths and 
trails. . 

Runoff and erosion are hazards in heavily used areas 
of the sloping to steep soils. Water collects in road 
ditches and readily forms gullies. Placing roads, trails, 
and paths on the contour, 1f possible, helps control ero- 
sion and facilitates movement of traffic. 

Turf is generally easy to establish and maintain, but 
control of erosion із needed on sloping to steep soils. 

The sandy loams readily support foot and vehicular 
traffic. The loams tend to be soft and muddy when wet, 
but they dry out quickly. The one clay loam in the group 
has generally poor trafficability, especially after rain, and 
is hard to maintain in turf. 

In many areas there are pleasant views, sites suitable 
for recreational facilities, steep slopes suitable for skiing, 
and small woodlots in many areas that can be used for 
nature study and hiking. Woodland and openland wild- 
life are common. 

Depending mostly on slope, these soils have slight to 
severe limitations for buildings, roads, and other struc- 
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tures. They have moderate to severe limitations for septic 
tank filter fields, depending on permeability and slope. 


RECREATION GROUP 3 

"This group consists of somewhat poorly drained soils of 
the Belding, Conover, Kibbie, Locke, Macomb, Mather- 
ton, Metamora, Richter, and Wasepi series. These soils 
mostly have a surface layer of sandy loam or loam and 
a subsoil of loamy sand to clay loam. 

Permeability is mostly moderately slow to moderately 
rapid. Fertility is mostly medium or high. Surface runoff 
is generally slow. During wet periods, water stands in 
depressions. The slope range is 0 to 6 percent. 

These soils have moderate limitations for picnic areas, 
camp areas, play and sports areas, and paths and trails. 
The main limitations are excessive seasonal wetness and 
wetness for short periods after rain and fair to poor traf- 
ficability for foot and vehicular traffic during wet periods. 

These soils have a seasonal high water table. The water 
table is commonly within 1 to 2 feet of the surface early 
in spring and in fall and is lower in summer. These soils 
generally dry out slowly in spring and after rains. The 
surface layer is soft and muddy when wet, and vehicles 
readily bog down in unpaved areas. Wet areas in depres- 
sions are numerous; they are breeding grounds for mos- 
quitoes and other obnoxious insects. 

Turf is generally easy to establish and maintain, but 
drainage is needed in places. Some leveling is needed for 
intensive play and sports areas where the slope is more 
than 2 percent. 

Because most areas of these soils are used for crops or 
are idle, the esthetic potential is less than that of groups 
1 and 2. There are small areas, however, that have pleas- 
ant views and are wooded. 

These soils have moderate to severe limitations for 
buildings and septic tank filter fields because of а sea- 
sonal high water table. 


RECREATION GROUP 4 

This group consists of poorly drained soils of the Barry 
series and its bedrock variants, and of the Berville, Breck- 
enridge, Brevort, Brookston, Colwood, Gilford, Granby, 
Lenawee, and Sebewa series. Most of these soils have a 
surface layer of loamy sand to silt loam and a subsoil of 
sand to clay loam. Barry stony loam has stones 10 to 20 
inches in diameter in the surface layer and 30 to 100 feet 
apart on the surface. Gilford stony sandy. loam has stones 
10 to 20 inches in diameter in the surface layer and 5 to 
30 feet apart on the surface. 

Permeability is moderate or moderately slow in most 
soils in this group. Fertility is mostly medium or high. 
Surface runoff is very slow, and water ponds for long 
periods during the year. The slope range is 0 to 2 percent. 

These soils have severe limitations for picnic areas, 
play and sports areas, camp areas, and paths and trails. 
The main limitations of these soils for recreation are wet- 
ness and poor trafficability for foot and vehicular traffic 
when wet. Stoniness is an additional limitation for the 
Barry and Gilford soils. A high water table is near the 
surface during much of the year unless the soil is drained. 

Turf is generally easy to establish and maintain, but 
drainage is needed. Turf is difficult to establish and 
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maintain on drained areas of Brevort and Granby soils 
because of low fertility and low soil moisture. These 
sandy soils are also susceptible to soil blowing if large 
areas of the surface are exposed. Wetness restricts hiking 
and horseback riding during spring and other wet регі- 
ods. Because of wet conditis and dense vegetative 
cover, mosquitoes and other obnoxious insects are a prob- 
lem in some areas. 

Most areas of these soils have been cleared of trees 
and are now used for crops or are idle. As a result, the 
Soil areas in this recreation group do not have the es- 
thetic potential of recreation groups 1 and 2. There are 
small areas, however, that have pleasant views and are 
wooded. 

These soils have severe limitations for buildings and 
septic tank filter fields because of a high water table or 
moderately slow permeability. The Barry soils, bedrock 
variant, have severe limitations for buildings and septic 
tank filter fields because sandstone bedrock is at depth 
of 24 to 40 inches. 


RECREATION GROUP 5 


This group consists of somewhat poorly drained soils 
of the Gladwin and Iosco series, and the deep variant of 
the Tosco series. These soils have a surface layer of loamy 
sand and a subsoil of sand to clay loam. One of the 
Tosco soils has stones 10 to 20 inches in diameter in the 
surface layer and 5 to 30 feet apart on the surface. | 

Permeability is moderately rapid or rapid. Tosco soils 
have moderately slow permeability in the lower part of 
the subsoil and in the underlying material. Fertility is 
low. Surface runoff is slow. The slope range is 0 to 2 
percent. 

These soils have moderate limitations for use as picnic 
areas, camp areas, play and sports areas, and paths and 
trails. The main limitations are seasonal wetness, low 
available water capacity, low fertility, and soil blowing. 
Stoniness is an additional limitation for the stony Tosco 
soil, which has severe limitations for use as play and 
sport areas. 

These soils have a seasonal high water table. The 
water table is commonly within 1 to 2 feet of the surface 
early in spring and in wet weather in fall. It drops to a 
depth below 2 feet in summer. These soils dry out sooner 
in spring than loamy soils and are ready for use earlier. 

Turf is difficult to establish and maintain because of 
the low fertility and lack of moisture in the upper part 
of the rooting zone. These soils have fair to good traf- 
ficability for foot traffic. The surface layer is loose and 
dusty in some areas during dry periods. 

In many areas there are pleasant views, suitable sites 
for recreational facilities, and small woodlots that can be 
used for nature study and hiking. Woodland and open- 
land wildlife are common. 

The soils of this group generally have moderate limita- 
tions for buildings. They have severe limitations for sep- 
tic tank filter fields because of a seasonal high water 
table. 

RECREATION GROUP 6 

This group consists of poorly drained to well-drained 
soils of the Abscota, Algansee, Ceresco, Cohoctah, Eel, 
Landes, Glendora, Shoals, and Sloan series. These soils 
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have a surface layer of sandy loam or loam and a subsoil 
of sand to loam. 

Permeability is moderate to rapid. Fertility is low to 
high. Surface runoff is slow to ponded. The slope range is 
0 to 2 percent. 

"These soils have moderate to severe limitations, de- 
pending on the frequency and severity of flooding, for 
Picnic areas, psy. and sports areas, camp areas, and 
paths and trails. The main limitations of these soils for 
recreation are wetness and the flood hazard. The fre- 
quency of flooding is variable; it depends on the size of 
watershed and how high the areas are above the water 
level of the streams. 

Because of the frequency of flooding and high water 
table, turf is generally difficult to establish and maintain. 
Intensive use is restricted to periods when the water 
levels are low and the surface layer is not wet. During 
wet periods, the soft, muddy surface layer hinders foot 
and vehicular traffic. 

Many areas are presently in woodland or brush. Wood- 
land, openland, and wetland wildlife are common. Ве- 
cause of the dense cover and ready access to water, 
mosquitoes and other obnoxious insects are а problem. 
Many of the bottom lands are inaccessible because of 
the meandering streams. 

"These soils generally have severe limitations for build- 
ings and septic tank filter fields. 


RECREATION GROUP 7 

This group consists of very poorly drained soils of the 
Carlisle, Edwards, Linwood, Tora and Wallkill series. 
Except for Wallkill soil, these soils have a surface layer of 
muck and underlying material of muck, marl, light clay 
loam, and sand respectively. The Wallkill soil has a loam 
surface layer and a clay loam subsoil, 10 to 40 inches thick, 
over muck. 

Permeability is mostly moderately rapid. Fertility is 
low. Surface runoff is very slow, and water stands on the 
surface for long periods during the year. 

These soils have very severe limitations for picnic areas, 
lay and sports areas, camp areas, and paths and trails. 
ре main limitations of these soils for recreation are wet- 

ness and their very poor capacity to support foot and 
vehicular traffic when wet. When dry, the muck soils are 

шинж to burning or blowing and become dusty and 
Arby. 

A. high water table is at or near the surface of these 
soils during much of the year. It drops several feet in 
some areas during extended dry periods. Turf is generally 
difficult to maintain. 

The organic material does not support heavy loads, 
such as buildings, trailers, and automobiles. Maintenance 
of access roads is difficult because of the unstable condi- 
tion of the soils. Wet conditions restrict hiking and horse- 
back riding in spring and other wet periods. Because of 
the wet conditions and dense vegetation in many areas, 
mosquitoes and other obnoxious insects are a problem. 

Many areas are wooded and can be used for nature 
study. Woodland wildlife and wetland wildlife are com- 
mon in many areas. 

These soils have very severe limitations for buildings 
and septic tank filter fields. 
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Engineering Uses of the Soils * 


This section is useful to those who need information 
about soils used as structural material or as foundations 
for structures. Among those who can benefit from this 
section are planning commissions, town and city man- 
agers, land developers, engineers, contractors, and 
farmers. 

Among the important properties of soils for engineer- 
ing are permeability, strength, compaction characteris- 
tics, soil drainage condition, shrink-swell potential, grain 
size, plasticity, and soil reaction. Also important are 
depth to the water table, depth to bedrock, and slope. 
These properties, in various degrees and combinations, 
affect construction and maintenance of roads, airports, 
pipelines, foundations for small buildings, irrigation sys- 
tems, ponds and small dams, and systems for disposal of 
sewage and refuse. 

Information in this section can be helpful to those 
who— 


1. Select potential residential, industrial, commer- 
cial, and recreational areas. 

2. Evaluate alternate routes for roads, highways, 

ipelines, and underground cables. 

Бах Sources of gravel, sand, or clay. 

4. Plan farm drainage systems, irrigation systems, 
onds, terraces, and other structures for control- 
ing water and conserving soil. 

5. Correlate performance of structures already 
built with properties of the kinds of soil on 
which they are built, for the purpose of predict- 
ing performance of structures on the same or 
similar kinds of soil in other locations. 

6. Predict the trafficability of soils for cross- 
country movement of vehicles and construction 
equipment. 

7. Develop preliminary estimates pertinent to con- 
struction in a particular area. 


Most_of the information in this section is presented in 
tables (à cafe] show, respectively, the results of 
engineering laboratory tests of soil samples, estimates of 
Several soil properties significant in engineering, interpre- 
tations for road building and community development, 
and interpretations for farm uses. 

This information, along with the soil map and other 
parts of this survey, can Е used to make interpretations 
in addition to those given in tables|T|and[8 and it also 
can be used to make other useful maps. 

This information, however, does not eliminate need for 
further investigations at sites selected for engineering 
works, especially those that involve heavy loads or that 
require excavations to depths greater than those shown 
in the tables, generally depths greater than 6 feet. Also, 
inspection of sites, especially the small ones, is needed 
because many delineated areas of a given mapping unit 
contain small areas of other kinds of soil that have 
strongly contrasting properties and different suitabilities 
or limitations for soil engineering. 


5 Кети I. BAKEMAN, civil engineer, Soil Conservation Service, 
helped prepare this section. 
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Some of the terms used in this soil survey have a dif- 
ferent meaning in soil science than in engineering. The 
Glossary defines many of these terms commonly used in 
soil science. 


Engineering classification systems 


The two systems most commonly used in classifying 
samples of soils for engineering are the Unified system 
used by SCS engineers, Department of Defense, and 
others, and the AASHO system adopted by the 
American Association of State Highway Officials. 

In the Unified system soils are classified according to 
particle size distribution, plasticity, liquid limit, and 
organic-matter content. Soils are grouped in 15 classes. 
There are eight classes of coarse-grained soils, identified 
as GW, GP, GM, GC, SW, SP, SM, and SC; six classes of 
fine-grained soils, identified as ML, CL, OL, MH, CH, 
and OH ; and one class of highly organic soils, identified 
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as Pt. Soils on the borderline between two classes are 
ам by symbols for both classes; for example, 


The AASHO system is used to classify soils according 
to those properties that affect use in highway construc- 
tion and maintenance. In this system, a soil is placed in 
one of seven basic groups ranging from A-1 through A-7 
on the basis of grain-size distribution, liquid limit, and 

lasticity index. In group А-1 are gravelly soils of higi 

aring strength, or the best soils for subgrade (founda- 
tion). At the other extreme, in group A-7, are clay soils 
that have low strength when wet and that are the poorest 
Soils for subgrade. Where laboratory data are available to 
justify а further breakdown, the A-1, A-2, and A-7 groups 
are divided as follows: A-1-a, А-1-Ь, A-9-4, А-9-5, A-9-6, 
A-2-7, А-1-5, and A-T-6. As additional refinement, the 
engineering value of a soil material can be indicated by 
2 group index number. Group indexes range from 0 for 


TABLE 5.—Engineering 


[Tests performed by the Bureau of Public Roads (BPR) in accordance with standard 


Soil name and location of sample 


Macomb loam: 


NWXANEANEAM вес. 1, T. 6 М., В.3Ё..................... 


Macomb sandy loam: 


NEMNEMNE вес. 14, T. 6 N., R. 4 Е........--.--.-.---.-- 


Miami loam: 


NWNEMN УМ sec. 1, T. 6 N., R. 3 E. (Coarser textured than | Loam. 
то 


dal). 


МЕИЗЕЙМУИ sec. 2, T. 6 N., R. 3 E. (Similar to modal)_._____ 


Wasepi sandy loam: 


WASWXN WY sec. 2, T. 6 N., R. З E. (Coarser textured than | Loam. 


modal). 


SWUSEXSEX sec. 28, T. 7 N., В. 2 E. (Similar to modal)... 


Depth 
Parent material Bureau of Public from 
. Roads report Мо. surface 
Inches 
Clay loam. 841717 0-9 
841718 14-23 
841719 25-60 
Clay loam. 841711 0-8 
841712 16-26 
541713 30-60 
541720 9-8 
841721 16-23 
841722 30-60 
Loam 841723 0-6 
541724 13-22 
841725 27-60 
541729 0-10 
541730 23-26 
841731 28-60 
Loam 841735 0-10 
841736 20-27 
841737 21-60 


1 Mechanical analyses according to AASHO Designation T 88 (1). Results by this procedure may differ somewhat from results that 
would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine material 
is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including that 
coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method and the ma- 
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the best material to 20 or more for the poorest. The 
A ASHO classification for tested soils, with group index 
numbers in parentheses, is shown in| table 51 the esti- 
mated classification, without group index numbers, is 
given in table 6 for all soils mapped in the county. 


Engineering test data 

contains engineering test data for three of the 
major soil series in Shiawassee County. These tests were 
made to help evaluate the soils for engineering purposes. 
The engineering classifications given are based on data 
obtained by mechanical analysis and by tests to deter- 
mine liquid limits and plastic limits. The mechanical 
analysis was made by combined sieve and hydrometer 
methods. 

The terms for texture have different meanings in soil 
science than in engineering. To soil scientists, for exam- 
ple, clay refers to mineral grains less than 0.002 milli- 


test data 


71 
meter in diameter, but engineers frequently define clay 
as particles less than 0.005 millimeter in diameter. These 
terms as used_in soil science are defined in the Soil Sur- 
vey Manual [9 

Tests to determine liquid limit and plastic limit meas- 
ure the effect of water on the consistence of soil 
material As the moisture content of a clayey soil in- 
ereases from a very dry state, the material changes from 
semisolid to plastic. Аз the moisture content is further 
increased, the material changes from plastic to liquid. 
The plastic limit is the moisture content at which the soil 
material changes from semisolid to plastic; the liquid 
limit is the moisture content at which it changes from 
plastic to liquid. The plasticity index is the numerical 
difference between the liquid limit and the plastic limit. 
It indicates the range of moisture content within which 
the soil material is in a plastic condition. 


procedures of the American Association of State Highway Officials (AASHO)] 


Mechanical analysis! Classification 
Percentage passing sieve— Percentage smaller than— Liquid | Plas- 
limit ticity 
index AASHO Unified 
No. 4 | №. 10 | No. 40 | No. 200| 0.05 0.02 9.005 | 0.002 
(4.7 (2.0 (0.42 (0.074 mm. mm. mm. mm. 
mm.) mm.) mm.) mm.) 
Percent. 
99 94 89 81 52 48 33 19 13 26 9 | A-4(3) CL 
97 86 79 66 32 29 24 18 16 28 14 | А-2-6(1) 5С 
96 93 90 85 61 58 46 30 22 26 11 | А-6(6) СІ, 
99 90 82 60 30 29 22 14 п 29 7 | 4-24 (0) SM-SC 
90 74 68 43 22 21 19 16 14 38 19 | A-2-6(1) 5С 
100 98 96 92 n 74 63 45 35 34 18 | A-6(11) CL 
99 97 96 90 53 48 33 18 12 23 6 | A-4(4) ML-CL 
99 97 95 90 55 51 42 30 25 30 15 | A-6(6) CL 
99 95 90 84 57 53 41 27 20 25 11 | А-6(5) CL 
99 97 96 91 57 51 34 18 12 25 8 pei CL 
100 99 97 92 58 55 48 36 30 31 16 | A-6(7) CL 
99 96 93 87 63 60 52 34 24 27 12 | A-6(6) CL 
100 99 98 92 35 30 21 13 8 22 6 | A-2-4(0) SM-SC 
93 84 80 66 26 24 20 16 16 26 12 | A-2-6(0) sc 
93 72 61 42 11 10 8 4 3 @) @) | A-1-b(0) 8Р-5М 
86 85 18 60 25 23 18 li 8 23 4 | A-2-4(0) SM-SC 
80 61 50 35 19 18 17 14 13 33 17 | А-2-6(0) SC 
94 66 45 20 8 8 6 4 3 17 4 | А-1-а(0) SW-SM 


terial coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used in this table 


&re not suitable for use in naming textural classes for soils. 


2 The remaining 3 percent of this sample consisted of fragments more than 3 inches in diameter; these were discarded in field sampling. 


? Nonplastic. 
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Estimated engineering properties 

the soil series and the symbol for each map- 
ping unit are listed and estimates of properties significant 
in engineering are given. The estimates are for а repre- 
sentative soil, and in general they apply to a depth of 5 
feet or less. The estimates are based on available test data 
and on comparisons with similar soils tested in other 
counties. 

Depth to seasonal high water table is the distance 
from the surface of the soil to the highest level that 
gromd water reaches in most years. The estimates are 

or soils that have not been artificially drained. Depth 
from the surface normally is given only for the major 
horizons. Other horizons are listed if they have engineer- 
ing properties significantly different from adjacent hori- 
zons. Depth to bedrock, if significant, is given in foot- 
notes. In most of the soils, the depth to bedrock is greater 
than the depth of sampling in ва mapping. 

Soil texture is described in the standard terms used by 
the Department of Agriculture. These terms take into 
account relative percentages of sand, silt, and clay par- 
ticles. “Loam,” for example, is soil material that is 7 to 
27 percent clay particles, 28 to 50 percent silt particles, 
and less than 52 percent sand particles. If the soil con- 
tains gravel or other particles more than 2 millimeters in 
diameter, an appropriate modifier is added, as for exam- 
ple, “gravelly loam.” “Sand,” “silt,” “clay,” and some of 
the other terms used in USDA textural classification are 
defined in the Glossary at the end of this survey. 

The estimated classification according to the textural 
classification of the U.S. Department of Agriculture and 
according to the AASHO and Unified classification sys- 
tems is given for each important layer. 

The figures showing the percentages of material pass- 
ing through sieves Nos. 4, 10, and 200 are rounded off to 
the nearest 5 percent. The percentage passing the No. 
200 sieve approximates the combined amount of silt and 
clay in the soil. The percentage of coarse fragments larger 
then 3 inches in diameter, if significant, is given in foot- 
notes. 

Permeability is that quality of a soil that enables it to 
transmit water or air. It is estimated on the basis of soil 
characteristics observed in the field, particularly structure 
and texture. The estimates in liable ê Ido not take into 
account lateral seepage or such transient soil features as 
plowpans and surface crusts. 

Available water capacity is the ability of soils to hold 
water for use by most plants. It is commonly defined as 
the difference between the amount of water in the soil at 
field capacity and the amount at the wilting point of 
most plants. 

Reaction is the range in acidity or alkalinity of a soil, 
expressed in pH values. The pH value and equivalent 
verbal descriptions of reaction are explained in the 
Glossary. 

Shrink-swell potential is the relative change in volume 
to be expected with changes in the moisture content of 
the soil material, that is, the extent to which the soil 
shrinks as it dries out and swells when it becomes wet. 
Extent of shrinking and swelling is influenced by the 
amount and kind of clay in the soil. Shrinking and swell- 
ing of soils cause much damage to building foundations 
roads, and other structures. A high shrink-swell potential 
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is a hazard to maintenance of structures built in, on, or 
with material having this rating. 
Engineering interpretations 

Engineering interpretations are given in tables [and | 
The data, in these tables apply to the profile described 3 
representative of the series in the section “Descriptions 
of the Soils.” 

gives the suitability of the soils as a source of 
topsoil, sand, gravel, and road fill, and lists features that 
affect the use of soils as locations for highways, as foun- 
dations for low buildings, and in winter grading. Also 

iven in [table 7 lare limitations for septic tank disposal 
elds and ratings for the corrosive potential for conduits. 

The ratings for suitability as a source of topsoil were 
based largely on texture and organic-matter content. 
Topsoil is soil material, preferably rich in organic matter, 
that is used to topdress Back slopes, embankments, lawns, 
gardens, and the like. Unless otherwise indicated, only 
the surface layer was considered in making these ratings. 

Ratings of suitability as sources of sand and gravel 
apply only to material within а depth of 5 feet. Some soils 
that are rated “not suited” in may have sand and 
gravel at a depth of more than 5 feet. In some of the 
soils, sand and gravel is at a depth of less than 5 feet 
and extends to а depth greater than 5 feet. Where suit- 
ability is questionable, the availability of the sand and 
gravel can be determined by digging test pits. Soils of 
the Boyer, Fox, Gilford, Gladwin, Mancelona, Matherton, 
Newaygo, Sebewa, and Wasepi series have fair to good 
potential as sources of gravel. 

Ratings of the suitability of the soil as a source of road 
fill are based on performance of soil material used as bor- 
row for subgrade. Both the subsoil and substratum are 
rated if they have contrasting characteristics. The most 
Suitable material is sand that has enough fines for bind- 
ing; the least suitable is clay. 

Also listed in are soil features affecting location 
of highways. The soil features considered were those 
that affect the overall performance of the soil, such as a 
high water table or steep slopes. The entire soil profile, 
undisturbed and without artificial drainage, was evalu- 
ated. Good materials for road subbase are well distrib- 
uted throughout the county in the sandy and gravelly 
soils Additional information can be obtained 
from the State Highway Department of Michigan, which 
has rated the major soil series in the State for their suit- 
ability for highway construction. This information is in 
the “Field Manual of Soil Engineering” 

Of special concern to engineers involved with highway 
locations are the silty soils of the county, particularly the 
Kibbie and Colwood soils. These soils consist. of stratified 
silt loam, fine sand, and very fine sand that is soft and 
very unstable and has low bearing capacity and is highly 
susceptible to frost action. 

The soils are also rated in|table 7] for suitability for 
foundations for buildings that are no more than three 
stories high. The suitability of the soils as a base for low 
buildings depends mainly on characteristics of the sub- 
stratum, which generally provides the base for founda- 
tions. Ratings are therefore for the substratum. Important 
factors considered in determining the suitability of the 
soils as foundations for low buildings are susceptibility to 
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Figure 12.—Sand and gravel pit in an area of Boyer soils. These soils are sources of base and subbase material for highways. 


frost heave, depth to water table, compressibility, and 
Shrink-swell potential. Engineers and others should not 
infer specific values from the estimates given. 

The poor stability of the Kibbie and Colwood soils is 
likely to result in cracks in basement walls and settling 
of foundations, particularly in buildings of more than one 
story. Frost heave is a relatively serious hazard on the 
somewhat poorly drained and poorly drained soils, such 
as the Kibbie, Colwood, and Lenawee soils. Paved side- 
walks, driveways, and garage or carport floors on these 
soils are likely to be damaged by frost heave unless a foot. 
or more of coarse-textured material is placed below the 
paving. 

Among the soil features that affect winter grading are 
those that, in winter, affect the crossing of areas of soil 
and the handling of soil material with ordinary construc- 
tion equipment. Important factors considered are texture 
of the soil material, natural content of water, and depth 
to water table. 

Limitations of the soils for use as disposal fields for 
septic tanks and soil features that affect their use for this 
purpose are also shown i Some of the limiting 
factors are permeability, depth to water table, depth to 
bedrock, flood hazard, and relief. Soils that have some- 
what poor or poor drainage, a seasonal high water table, 
or slow permeability are poor sites. А sewage disposal 
System does not function properly in such soils. A perco- 
lation rate of 60 minutes per inch or less is desirable for 
a septie tank disposal field. This is equivalent to a perme- 


ability rate of 1 inch per hour. Permeability rates for the 
soils т Shiawassee County are given in| 
The soils are also rated in[table 7| according to the 


degree that they encourage the corrosion of conduits in 
them. Ratings are given for uncoated steel conduits and 


concrete conduits. The texture and natural drainage of a 
soil affect this potential through their influence on aera- 
tion, content of water, and movement of water. The pH 
of tl ilis also important. 

sts features that affect the use of the soils for 
agricultural drainage, irrigation, terraces and diversions, 
grassed waterways, and farm ponds. 

Listed under agricultural drainage are features that 
affect the installation and performance of surface and 
subsurface drainage systems. Such features are texture, 
permeability, relief, restricting layers, and depth of water 
table. Artificial drainage is needed in areas that have 
been cleared for farming. Many wet areas in the county 
that are used for pasture are suited to crops if ade- 
quately drained and managed. 

Тре major features affecting suitability of the soils for 
irrigation are available water capacity and rate of water 
intake. Also important are relief, the need for drainage, 
and depth to soil material that restricts growth of roots. 
Little irrigation is now done in the county, but many of 
the soils are suitable for irrigation. If irrigated, the large 
acreage of sandy soils in the county would be suitable 
for many crops, including many specialty crops. In many 
areas water for irrigation can be obtained from shallow 
wells or lakes. 

Important features that affect the layout and construc- 
tion of terraces and diversions are relief, texture of the 
soil material, and depth to material that restricts growth 
of roots. Most of the sloping soils on uplands in the 
county have properties that are suitable for the construc- 
tion of terraces and diversions. In many places, however, 
slopes are too irregular for terraces. 

The suitability of grassed waterways depends on soil 
features that affect the construction and maintenance 
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of the waterways and the growth ої plants in them. 
Important features are fertility, available moisture capac- 
ity, rate of surface runoff, and susceptibility to erosion. 
Establishment of a good, dense sod that is resistant to 
erosion is needed for well-constructed waterways. 

The seepage rate of undisturbed soil material is the 
most important feature affecting the reservoir area of a 
farm pond. Features affecting embankments are compac- 
tion properties, stability, seepage rate, and the piping 
hazard, Because of the slow seepage rate, the soils that 
formed in loam, clay loam, and silty clay loam are favor- 
able for construction of farm ponds. The soils that formed 
in sandy loam materials have a rapid seepage rate, and 
this results in wide fluctuations in the water level. Ponds 
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can be constructed on these soils, however, by careful 
selection of materials from the subsoil for use in blanket- 
ing the reservoir area and by compacting the material. 
The soils that formed in sand and loamy sand have an 
excessive seepage rate and are not suitable sites for 
ponds. Springs in many low areas in the county provide 
a good flow of water. Good ponds can be constructed in 
these areas, even though the seepage rate is rapid. Care- 
ful onsite investigation is needed before constructing the 
ponds. 

Many of the soil features ae farm ponds are also 
applicable to sewage lagoons. In addition to these fea- 
tures, relief, depth to the water table, and the organic- 
matter content are important features affecting sewage 


TABLE 6.—Estimated engineering 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 


referring to other series that appear in the first column of this 


Depth to Classification 
seasonal Depth 
Soil series and map symbols high water from 
table surface 1 
USDA texture "Unified 
Feet 
4+ 
1-2 0-10 | Sandy loam. SM 
10-27 | Loamy sand SM 
27-60 | Sand... SP 
Barry: Ba; Bcc. ааа cette od «1 0-10 | Loam...........- ML 
10-25 | Loam.......... ML 
25-36 | Sandy clay Іова. .------------- sc 
36-60 | Sandy loam_.._._.-.---------- SM 
Barry, bedrock variant: Врч4.___________________-_- «1 9-38 | Sandy 1юат---.-.------------- SM 
38 | Sandstone bedrock. 
Belding: ‘Вед. Ll ааьан 1-2 0-9 | Sandy loam..................- SM 
9-26 | Loamy sand and sandy loam...| SM 
26-36 | Clay loam............ 2 ..- 2. CL 
36-60 | Гюат------------------------ ML-CL ог 
CL 
Berville::8hz.22..:25: 5.15. l:l-2 d Даны eee ce <i 0-15 | їзаш........................ ML 
15-37 | Gravelly sandy clay loam and SC and CL 
gravelly clay loam. 
37-60 | Clay loam__.......-.------- CL 
Boyer: BmA, BmB, BmC, BmD, BmE, BoB, BrA, BrB, 4+ 0-12 | Sandy loam or loamy sand- ----- 
BrC, BrD. 12-26 | Sandy loam.............. 
26-32 | Gravelly sandy clay loam. 
32-60 | Gravelly coarse sand. 
Breckenridge: Вї_-..---.--------..---------------- «1 0-20 | Sandy loam and loamy вапа_._.| SM 
20-30 | Sandy loam and sandy clay loam..| SM or SC 
30-60 | Clay loam._._.-..--.--------- CL 
Brevort:. Бал аа ни а ро ша «1 


See footnotes at end of table. 


SM 
-| SP-SM or SP 
CL 
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lagoons. Level relief, low water table, and a low organic- 
matter content are desirable features for lagoons. 


Residential Development 


Important factors to consider in using the soils for 
residential development are soil drainage, permeability, 
stability, and the frequency of flooding. Soils that are 
somewhat poorly drained or poorly drained, that have a 
seasonal high water table, or that have slow permeability 
are poor construction sites for residential use. The limita- 
tions of the soils for domestic sewage-disposal systems 
are described in 

[у permeable soils, basements are diffi- 


On wet and slow 


properties of the soils 


75 


cult to keep dry. The best soils in the county for residen- 
tial use are the well-drained soils that formed in sandy 
loam and loamy send material. The most favorable soils 
are those of the Boyer, Lapeer, Mancelona, and Spinks 
series. The very sandy, well-drained Plainfield soils, 
slightly acid variant, are also suited, Ka for droughti- 
ness. these soils good lawns and shrubs can be estab- 
lished and maintained if they are watered regularly. 
Blanketing the areas with a loamy topsoil makes them 
less droughty. 

The Algansee, Ceresco, Cohoctah, Glendora, Shoals, 
and Sloan soils in the county in the flood plains of streams 
are severely limited for use as residential developments 
because of the hazard of flooding. 


such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for 


table. The sign > means more than. The sign < means less than} 


Classification— | Percentage less than 3 inches passing sieve— 
Continued Available Shrink-swell 
Permeability water Reaction 2 potential 
capacity 
AASHO No. 4 No. 10 No. 200 
Inches per hour inr" ра inch pH 
of 801 

A-2 100 90-100 25-35 2. 0-6. 30 0. 13-0. 15 6. 1-7. 3 | Low. 

4-2 100 95-100 15-25 6. 30-20. 0 0. 09-0. 11 6. 6-7.3 | Low. 

A-3 100 100 0-5 6. 30-20. 0 0. 05-0. 07 7. 4-7. 8 | Low. 

A-2 100 75-100 20-35 2. 0-6. 30 0. 13-0. 15 6. 1-6. 5 | Low. 

А-2 100 95-100 15-25 6. 30-20. 0 0. 09-0. 11 6. 6-7. 3 | Low. 

A-3 90-100 80-100 0-5 6. 30-20. 0 0. 05-0. 07 7. 4-7. 8 | Low. 

А-4 з 95-100 90—100 55-65 0. 63-2.0 0. 20-0. 22 7. 4-7.8 | Low. 

A-4 з 95-100 90-100 50-70 0. 63-2. 0 0. 16-0. 19 1. 4-7. 8 | Low. 

A-6 95-100 90-100 35-50 0.63-2.0 0. 15-0. 18 7. 4-1. 8 | Low to 
moderate. 

A-2 95-100 90-100 25-35 2. 0-6. 30 0. 11-0. 13 7.4-8.0 w. 

A-2 or A-4 з 95-100 90-000 25-50 2. 0-6. 30 0. 13-0. 15 5. 6-6. 5 | Low. 

А-2 or A-4 95-100 95-100 30-50 2. 0-6. 30 0. 11-0. 15 6. 1-7. 3 | Low. 

A-2 95-100 95-100 15-30 2. 0-6. 30 0. 10-0. 13 5. 6-6. 0 | Low. 

А-6 95-100 30-100 55-70 0. 20-0. 63 0. 15-0. 17 6. 6-7. 3 | Low to 
moderate. 

A-4 or A-6 90-100 90-100 70-80 0. 20-0. 63 0. 16-0. 19 7. 4-8. 0 w to 
moderate. 

А-4 90-100 70-100 60-70 0. 63-2. 0 0. 17-0. 22 6. 1-6.3 | Low. 

А-6 70-100 60-95 45-75 0. 20-0. 63 15-0. 18 7. 4-1. 8 | Low bs mod- 
erate. 

A-6 90-95 85-95 60-80 9. 20-0, 63 16-0. 19 4-8. 0 | Low о mod- 
erate. 

A-2 5 100 90-100 15-35 2. 0-6. 30 0. 10-0. 15 6. 1-6. 5 | Low. 

А-2 or À-4 95-100 95-100 25-40 2. 0-6. 30 0. 12-0. 14 5. 6-6. 5 | Low. 

А-6 70-85 60-80 35—50 0. 63-2. 0 0. 16-0. 18 6. 6-7.3 | Low о mod- 
erate. 

А-1 ог А-3 40-75 35-70 0-5 >20. 0 0. 02-0. 04 7. 4-8. 0 | Low. 

A-2 95-100 90-95 20-35 2. 0-6. 30 0. 11-0. 15 7. 4-7. 8 | Low. 

А-2 or A-6 95-100 90-95 20-45 2. 0-6. 30 0. 12-0. 18 7.4-7.8 | Low о mod- 
erate. 

A-6 90-100 85-95 70-80 9. 20-0. 63 0. 14-0. 16 7. 4-8. 0 | Moderate. 

A-2 95-100 90-100 20-30 2. 0-6. 30 0. 10-0. 12 6. 6-7. 8 | Low. 

А-8 95—100 90—100 0-10 6. 30-20. 0 0. 06-0. 08 7. 4-7. 8 | Low. 

А-6 95-100 80-95 70-80 0. 20-0. 63 0. 14-0. 16 7. 4-8. 0 ! Moderate. 
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TABLE 6.—Estimated engineering 


Depth to 
seasonal 
high water 
table 


Depth 
from 
surface ! 


Soil series and map symbols 


Classification 


USDA texture 


Unified 


Brookston: 
13-42 
42-60 


0-15 


Ceresco: 1-2 
34-60 


Cohoctah: Сп......-2-2-2-2-------2-- eee eee «1 


8-60 


0-19 
19-38 


38-60 


Colwood: С5....______.__.___.__._________________ «1 


Conover: СЕА, СїВ.--.----.----------------------- 0-13 
13-36 


36-60 
0-20 
20-42 


0-30 
30-60 


* Eel 2-3 


Fox: 0-11 


11-24 
24-36 
36-60 

6-14 


14-36 
36-60 


4+ 


Gilford: Gg, Gh... «1 


Gladwin: 


0-22 
22-32 
32-60 


0-8 
8-18 
18-60 


0-12 
12-60 


ici C UR ЗНА 


Glendora: «1 


<i 


Gravel pits: Ср. 

Properties variable; onsite investigation needed. 
Tosco: |sA, НА 1-2 0-15 
15-27 


27-60 


Зее footnotes at end of table, 


Sandy loam. 
Sandy loam 


Рт, ТЕНИНЕ АРА 
Sandy clay loam. 


Stratified very fine sand, fine 
sand, and silt loam. 


8M 
CL 


sc 

GP or SP 

SM 

SM 

SP-SM or 
SP 


Sandy loam___._------..--.--. 
Gravelly loam and gravelly 

clay loam. 
Gravelly sandy clay loam. ----- 


Gravelly coarse sand........--. 


SM 
SM 
SP-SM or SP 


SM 
SP-SM or SP 
CL 
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Classification— 


Percentage less than 3 inches passing sieve— 
Continued Available Shrink-swell 
Permeability water Reaction 2 potential 
capacity 
AASHO No. 4 No. 10 No. 200 
Inches per hour Ser per inch pH 
ој soi 
А-4 ог A-6 95-100 95-100 60-76 0. 63-2. 0 0. 20-0. 22 6. 6-7.3 | Low. 
-6 95-100 90-100 70-80 0. 20-0. 63 0. 14-0. 18 7. 4-1. 8 | Moderate. 
А-4 or A-6 95-100 85-95 60-75 0. 20-0. 63 0. 15-0. 19 7. 4-8. 0 | Low to mod- 
erate. 
антен да Spe ee EEIE хой Г و کچ کے‎ наа НЕЕ 2. 0-6. 30 0. 25-0. 50 6. 6-7. 3 | Variable. 
A-4 ог A-6 95-100 95-100 60-70 0. 63-2. 0 0. 20-0. 22 6. 1-7. 3 | Low. 
-6 95-100 85-95 т0-80 0. 20-9. 63 0. 15-0. 19 6. 5-7. 3 | Moderate. 
А-4 or А-6 95—100 80—95 60-80 Ө. 20—0. 63 0. 15-0. 19 7. 4-8. 0 | Low to mod- 
erate. 
A-4 100 95-100 55-70 0. 63-2. 0 0. 16-0. 19 7. 4-1. 8 | Low. 
A-2 100 90-100 25-35 2. 0-6. 30 0. 12-0. 14 7. 4-7. 8 | Low. 
А-2 95-100 95-100 20-30 2. 0-6. 30 0. 10-0. 13 1.4-8.0 | Low. 
А-4 100 95-100 55-65 0. 63-2.0 0. 20-0. 22 6. 1-6. 5 | Low. 
A-2 95-100 90-100 15-35 2. 0-6. 30 0. 12-0. 14 6. 6-7. 8 | Low. 
A4 100 95-100 60-70 0. 63-2. 0 0. 16-0. 19 6. 6-7. 8 | Low. 
А-4 95-100 90-100 35-50 0. 63-2. 0 0. 15-0. 17 6. 6-7. 3 | Low to 
moderate. 
А-4 100 95-100 60-75 0. 63-2. 0 0. 12-0. 16 7.4-8.0 | Low. 
А-4 ог A-6 3 95-100 95-100 55-70 0. 63-2.0 0. 20-0. 22 6. 6-7. 3 | Low. 
А-6. 95—100 85-95 70-80 0. 20-0. 63 0. 15-0. 19 6. 1-6. 5 | Moderate. 
À-4 or A-6 95-100 85-95 60-80 0. 20-0. 63 0. 15-0. 19 7. 4-8. 0 | Low to 
moderate. 
2. 0-6. 30 0. 25-0. 50 7. 4-7. 8 | Variable. 
Variable Variable 7. 4-8. 0 | Variable. 
0. 63-2. 0 0. 20-0. 22 6. 1-7. 3 | Low. 
0. 63-2. 0 0. 15-0. 19 7. 4-7. 8 | Low. 
А-2 or A-4 3 95-100 90-100 30-50 2. 0-6. 30 0. 13-0. 15 6. 1-6. 5 | Low. 
A-4 or A-6 80-95 70-85 55-75 0. 63-2. 0 0. 14-0. 18 5. 6-6.6 | Low to 
moderate. 
A-6 80-90 60-85 40-50 0.63-2.0 0. 13-0. 18 7. 4-7. 8 | Low to 
moderate. 
А-1 or А-3 35-80 25-15 9-5 >20. 0 0. 02-0. 04 7.4-8.0 | Low. 
A-2 з 95-100 90-100 20-30 2. 0-6. 30 0. 13-0. 17 6. 6-7. 3 | Low. 
А-2 95-100 90-100 20-35 2. 0-6. 30 0. 120. 14 7. 4–7. 8 | Low. 
А-1 or A-3 55-80 45-70 0-10 0. 30-20. 0 0. 02-9. 04 7.4-8.0 | Low. 
A-2 95-100 90-100 15-25 6. 30-20. 0 0. 10-0. 12 6. 1-6. 5 | Low. 
А-2 95-100 75-100 20-35 2. 0-6. 30 0. 12-0. 14 6. 6-7. 3 | Том. 
А-1 or А-3 55-80 45-10 0-19 6. 30-20. 0 0. 02-0. 04 7. 4-8. 0 | Low. 
А-2 95-100 90—100 15-35 2. 0-6. 30 0. 13-0. 15 6.1-6.5 | Low. 
A-2 100 100 10-35 6. 30-20. 0 0. 09-0. 11 7.4-7.8 | Low. 
A-3 100 95-100 5-10 6. 30-20. 0 9. 05-0. 07 7. 4-8. 0 | Low. 
A-2 95-100 90-100 15-25 6. 30-20. 0 0. 10-0. 12 6. 6-7. 3 | Low. 
A-3 100 95-100 0-5 6. 30-20. 0 0. 05-0. 07 7.4-7.8 | Low. 
А-2 3 95-100 90-100 15-25 6. 30-20. 0 0. 10-0. 12 5. 6-6. Low. 
A-3 95-100 95-100 0-10 6. 30-20. 0 0. 06-0. 08 5.6-6.5 | Low. 
А-4 or А-6 95-100 85-100 60-80 0. 20-0. 63 0. 14-0. 16 7. 4-8. 0 ' Moderate. 
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TABLE 6.—Estimated engineering 


Depth to Classification 
Seasonal Depth 
Soil series and map symbols high water from 
table Surface ! USDA texture Unified 
Feet Inches 
Tosco, deep variant: М. 1-2 0-32 | Loamy запа__________________ SM 
32-44 | Coarse gravelly sandy clay SC or CL 
loam and gravelly loam. 
44-50 | Gravelly запд________________ SP-SM 
50-66 | Тоата____________.__________ ML-CL ог 
CL 
Kendallville: KhB, KhB2, KhC, KhC2______.__._____ 44 0-12 | Sandy loam____._____ SM 
12-20 | Sandy clay loam____ 5С 


20-33 | Gravelly clay loam___ 
33-60 | Loam and clay loam _ 


Kibbie: КБА, Ков 1-2 0-11 
11-16 
16-26 
26-60 | Stratified silt loam and fine ML 
sand. 
Landes.. 4+ 0-60 | Sandy їююаш 22 5М 
Мар 
Lapeer: 4+ 9-17 | Sandy loam SM 
17-36 | Sandy clay loam___ SC or CL 
36-60 | Sandy юашт _________________ SM 
Фепатеег: Ёп азаа E мш д <1 0-14 | Silt loam ML 
14-25 | Silty clay loam --| CL 
25-60 | Stratified silty clay loam and CL 
clay loam with thin layers of 
silt loam, sandy loam, and 
clay. 
Linwood: 9 0-32 | Muck. 
32-60 | Clay loam... 
Locke: LsA, ЕВ. ae 1-2 0-16 | Sandy loam_________ 
16-30 | Sandy clay loam____ 
30-60 | Sandy loam____ 
Macomb: Мад,МБВ___________.________________ 12 0-16 | Sandy loam and jloam__________ 8M, 36, 
ог 
16-33 | Gravelly sandy clay loam SC or CL 
and clay loam. 
33-60 | Боаш e СІ, 
Madeland: Md. 
Properties variable; onsite investigation needed. 
Mancelona: Мед, МеВ... 4+ 0-20 | Loamy sand__________________ 8м 
20-28 | Sandy loam______ - SM 
28-60 | Gravelly coarse sand__.________ GP or SP 
Matherton: MmA, MmB, М ПА Маве___._________ 1-2 0-11 | Sandy loam______ SM 
Ў 11-19 | Sandy clay loam. SC 
19-35 | Gravelly clay loam__ CL 
35-60 | Very gravelly coarse ва! GP or БР 
Menominee: МовВ,Мос______________________ 3+ 0-24 | Loamy sand__________________ SM 
24-28 | Gravelly sandy clay loam -| 80 
28-60 | Clay loam 2222 CL 


See footnotes at end ot table 
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Classification— Percentage less than 3 inches passing sieve— 
Continued Available Shrink-swell 
Permeability water Reaction ? potential 
capacity 
AASHO No. 4 No. 10 No. 200 
Inches per hour шаг! per inch pH 
0} зо! 
A-2 95-100 95-100 15-25 6. 30-20. 0 0. 10-0. 12 5.1-7. 3 | Low. 
А-4 or А-6 70-95 65-100 40-60 0. 63-2. 0 0. 14-0. 17 7.4-7.8 | Low to mod- 
erate. 
А-3 50-80 45-70 5-10 6. 30-20. 0 0. 02-0. 04 7. 4-8. 0 | Low. 
А-4 or А-6 3 90-100 85-100 60-80 0. 20-0. 63 0. 17-0. 19 7. 4-8. 0 | Low to mod- 
erate. 
A-2 95-100 90-100 15-35 2. 0-6. 30 0. 13-0. 15 5. 6-6.0 | Low. 
А-6 95-100 85-100 35-50 0. 63-2. 0 0. 12-0, 14 6. 1-6. 5 | Low to mod- 
erate. 
A-6 70-95 65-95 70-80 0. 20-0. 63 0. 15-0. 19 6. 6-7. 3 | Moderate. 
А-4 or A-6 з 95-100 90-100 60-80 0. 20-0. 63 0. 17-0. 19 7. 4-8. 0 | Low to mod- 
erate. 
А-4 100 90-100 60-80 0. 63-2. 0 0. 20-0. 22 6. 1-7. 3 | Low. 
A-4 100 90-100 35-50 0, 63-2. 0 0. 15-0. 18 6. 6-7. 3 | Low. 
A-6 95-100 90-100 60-80 0. 63-2. 0 0. 16-0. 19 6. 6-7. 3 | Low to mod- 
erate. 
A-4 100 90-100 55-70 0. 63-2. 0 0. 17-0. 19 7. 4-8. 0 | Low. 
A-2 90-100 90-100 20-35 2. 0-6. 30 0. 10-0. 15 6.1-7.8 | Low. 
А-2 ог А-4 90-95 85-95 30-50 2. 0-6. 30 0. 13-0. 15 5. 6-6. 0 | Low. 
А-6 95-100 85-95 40-60 0. 63-2. 0 0. 15-0. 17 6. 1-7. 8 | Low to 
moderate. 
A-2 , 90-95 80-95 20-35 2. 0-6. 30 0. 11-0. 13 7. 4-8. 0 | Low. 
A-4 100 95-100 70-80 0. 63-2. 0 0. 20-0. 24 6. 6-7. 3 | Low. 
А-6 ог A-7 100 95-100 80-95 0. 20-0. 63 0. 15-0. 18 1. 4-7. 8 | Moderate. 
А-6 or A-7 100 95-100 80-90 0. 20-0. 63 0. 14-0. 20 7. 4-8. 0 ! Moderate. 
2. 0-6. 30 0. 25-0. 50 6. 1-6. 5 | Variable. 
0. 63-2. 0 0. 15-0. 17 7. 4-8. 0 | Moderate. 
2. 0-6. 30 0. 12-0. 15 6. 1-6. 5 | Low. 
0. 63-2. 0 0. 16-0. 18 6. 1-6. 5 | Low to 
moderate. 
A-2 or À-4 90-95 75-95 30-50 2. 0-6. 30 0. 11-0. 13 7. 4-8. 0 | Low. 
А-2 or A-4 3 95-100 90-100 30-75 0. 63-6. 30 0. 13-0. 19 6. 1-6. 5 | Low. 
А-2 or A-6 70-95 65-95 20-60 9. 20-0. 63 0. 14-0. 19 6. 1-7. 3 | Moderate. 
A-6 95-100 85-95 60-80 9. 20-0. 63 0. 15-0. 19 7. 4-8. 0 | Low to 
moderate. 
A-2 395-100 85-100 15-25 6. 30-20. 0 0. 10-0. 12 5. 6-7. 3 | Low. 
A-2 90-95 60-85 20-35 2. 0-6. 30 0. 12-0. 14 6.6-7.3 | Low. 
А-1 or A-3 20-75 15-75 0-5 >20. 0 0. 02-0. 04 7. 4-8. 0 | Low. 
А-2 or А-4 395-100 90-100 30-50 2. 0-6. 30 0. 13-0. 15 6. 1-6. 5 | Low. 
А-6 95-100 90-100 35-50 0. 63-2. 0 0. 16-0. 18 6. 1-6. 5 | Low to moderate. 
A-6 80-90 70-85 65-80 0. 63-2. 0 0. 14-0. 18 6. 6-7. 3 | Moderate. 
A-1 20-75 15-75 0-5 >20. 0 0. 02-0. 04 7.4-8.0 | Low. 
A-2 100 10-100 15-25 6. 30-20. 0 0. 09-0. 12 5. 1-6. 5 | Low. 
A-6 з 70-95 80-95 35-50 0. 20-0. 63 0. 15-0. 19 7. 4—1. 8 | Low to moderate. 
А-6 95-100 85-95 70-85 0. 20-0. 63 0. 15-0. 19 7. 4-8. 0 ! Moderate. 
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TABLE 6.— Estimated engineering 


Depth to Classification 
seasonal Depth 
Soil series and map symbols high water from 
table surface ! USDA texture Unified 
Feet 
Metamora: МГА, МзА, MsB.. К 1-2 
ML ог CL 
Miami: MuB,MuB2, Мис, MuC2, MuD2, Mu E2, Мур3- 4+ ОВ 
ML-CL, CL 
Mine pits: Mw. 
Properties variable; onsite investigation needed. 
Newaygo: NyB...--------------------------------- 4+ 0-18 | Sandy loam.......... SM 
18-34 | Sandy clay loam and і SC or CL 
34-60 | Gravelly coarse sand... ........ GP or SP 
Ottokee:" ОКА. EL sees ren e EE T 2-3 0-50 | Layers ої loamy sand and sand..| SMorSP-SM 
50-60 | ЗапЯ_.------------------------ SP 
*Owosso: OmB, OmC, OmD2____--..---------------- 44+ 0-30 | Sandy 1оаш.------------------ SM 
For Miami part, see Miami series. 30-38 | Clay loam. C 
38-60 | Loam.._...------------------ 
Plainfield, slightly acid variant: PfB, РЕС----.------- 4+ 0-8 | Loamy sand. ...............-- SM 
5 8-60 | Бапа_______________--------- SP 
Richter: (ВВА a a ос a GR 1-2 0-13 Losmy fine sand and sandy SM 
oam. 
13-18 | Loamy sand... ... ........... SM 
18-26 | Sandy loam..............-..-- SM 
26-60 | Stratified sandy loam, loam: SM 
sand, and loamy fine sand. 
Sebewa: 54: clock ceed ое cence шегин Анан Н. «1 0-11 | Loam...-.._.-----.-----.-.-- ML 
11-30 Сау loam and gravelly clay CL 
loam. 
30-60 | Very gravelly coarse sand... GP or SP 
Shoals: Корее аа ера оао ва АВ 1-2 МІ, 
ML 
Торе] оба ИДЕИ ЕЕ ea ete «1 
Spinks: SpA, SpB, SpC, $рО_.-.--.-.-------------- 44 
29-44 | Layers of heavy loamy sand 
and sand. SP-SM 
44-60 | Sand__._.-.-------.---------- SP-SM or 
SP 
ТАЛАЙ; CPE a ШШЕ 55 0 0-31 | Muck and mucky реав-----.--- Pt 
31-60 | Бвпа______-___---------------- ЗР ог 
SP-SM 
‘Tuscola?. “Ts Bei засо бар оса зен ИККЕ нү ни 2-3 0-8 | Loam ............---....-..- ML 
8-34 | Very fine sandy loam or silt ML 
loam. 
34-60 | Stratified silt loam, very fine ML 
sand, and fine sand. 
‘Wallkill: Ма 2:22 ооо enn seen «1 


Зее footnotes at end of table. 
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properties of the soils—Continued 


Classification— | Percentage less than 3 inches passing sieve— 
Continued Available Shrink-swell 
Permeability water Reaction 2 potential 
eapacity 
AASHO No. 4 No. 10 No. 200 
Inches per hour Inches, per inch pH 
of soil 

A-2 95-100 90-100 25-35 2. 0-6. 30 0. 13-0. 15 6. 1-7. 3 | Low. 

А-6 95-100 80-95 65-80 0. 20-0. 63 0. 15-0. 19 6. 6-7. 3 | Moderate. 
A-4 or À-6 95-100 80-95 60-80 0. 20-0. 63 0. 15-0. 19 7. 4-8. 0 | Low to moderate. 
А-4 3 95-100 90-100 50-75 0. 63-2. 0 0. 20-0. 22 5. 6-6. 5 | Low. 

A-6 95-100 85-95 50-80 0. 63-2. 0 0. 15-0. 19 5. 6-7. 3 | Moderate. 
A-4 or A-6 90-95 85-95 55-80 0. 63-2. 0 0. 15-0. 19 7. 4-8. 0 | Low to moderate. 
А-2 or А-4 90-100 80—100 25-50 2. 0-6. 30 0. 13-0. 15 6. 1-6. 5 | Low. 

A-6 95-100 10-100 40-65 0. 63-2, 0 0. 16-0. 18 6. 1-7. 3 | Low to moderate. 
A-1 25-80 15-75 0-5 6. 30-20. 0 0. 02-0. 04 7. 4-8. 0 | Low. 

А-2 or А-3 95—100 90-100 5-25 6. 30-20. 0 0. 06-0. 10 6. 1-7. 3 | Low. 

A-3 100 90-100 0-5 6. 30-20. 0 0. 05-0. 07 7. 4-1. 8 | Low. 

A-2 95-100 90-95 20-35 2. 0-6. 30 0. 12-0. 15 6. 1-6. 5 | Low. 

А-6 90-100 95-100 70-80 9. 20-0. 63 0. 15-0. 19 6. 6-7. 3 | Moderate. 
A-4 90-100 80-95 55-80 0. 20-0. 63 0. 15-0. 19 7. 4-8.0 | Low to 

moderate. 

A-2 100 95-100 10-20 6. 30-20. 0 0. 10-0. 12 6. 1-6. 5 | Low. 

A-3 100 95-100 0-5 6. 30-20. 0 0. 05-0. 07 6. 1-7. 8 | Low. 

А-2 or А-4 95-100 90-100 25-50 2. 0-6. 30 0. 13-0. 15 6. 6-7. 3 | Low. 

A-2 95-100 95-100 15-25 6. 30-20. 0 0. 09-0. 11 6. 6-7. 3 | Low. 

А-2 ог А-4 95-100 95-100 30-50 2. 0-6. 30 0. 13-0. 15 7. 4-1. 8 | Low. 

A-4 100 95-100 40-50 2. 0-6. 30 0. 10-0. 14 7. 4-8. 0 | Low. 

A-4 з 95-100 90-100 60-70 2. 0-6. 30 0. 20-0. 22 6. 6-7. 3 | Low. 

А-6 90-95 65-90 55-80 0. 63-2. 0 0. 14-0. 19 1. 4-1. 8 | Moderate. 
А-1 з 25-80 15-75 0-5 >20. 0 0. 02-0. 04 7. 4-8.0 | Low. 

A-4 95-100 90-100 70-80 0. 63-2. 0 0. 17-0. 22 6. 6-7. 8 | Low. 

A-4 95-100 90-100 55-70 0. 63-2. 0 0. 15-0. 19 7. 4-7. 8 | Low. 

A-4 95-100 90-100 70-80 0. 63-2. 0 0. 20-0. 22 6. 1-7. 3 | Low. 

A-4 95-100 90-100 60-70 0. 63-2. 0 0. 17-0. 19 6. 6-7. 8 | Low. 

A-2 100 95-100 15-25 6. 30-20. 0 0. 10-0. 12 6. 1-6. 5 | Low. 

A-3 100 90-100 0-10 6. 30-20. 0 0. 06-0. 08 6. 1-6. 5 | Low. 

A-2 or A-3 100 95-100 5-25 2. 0-6. 30 0. 06-0. 11 6. 1-6. 5 | Low. 

A-3 100 95-100 9-10 6. 30-20. 0 0. 05-0. 07 7. 4-7.8 | Low. 
— ——— зона —À— ве сем À—— —M—— 2. 0-6. 30 0. 25-0. 50 6. 1-7. 3 | Variable. 

А-3 95-100 90-100 0-10 6. 30-20. 0 0. 05-0. 07 1. 4-8. 0 | Low. 

A-4 95-100 90-100 70-80 0. 63-2. 0 0. 20-0, 22 6. 1-6.6 | Low. 

A-4 95-100 90-160 50-80 0. 63-2. 0 0. 17-0. 21 6. 1-7.8 | Low. 

А-4 100 95-100 50-75 0. 63-2. 0 0. 11-0. 13 7. 4-8. 0 | Low. 

0. 63-2. 0 0. 17-0. 22 6. 1-7. 3 | Low io moderate. 
2. 0-6. 30 0. 25-0. 50 7. 4—1. 8 | Variable. 
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TABLE 6.—Estimated engineering 
4 
Depth to Depth Classification 
Soil series and map symbols seasonal from 
high water | surface 1 
table USDA texture Unified 
Wasepi: WeA, WeB_._..---_-.----------------------- 1-2 0-18 | Sandy 1оат...---.---.-------- 


18-27 | Gravelly sandy clay loam 
27-33 | Sandy loam............. 
33-60 | Fine gravelly coarse sand. 


4 


‘Ing representative profile of the soil in Shiawassee County. Variations are common. 


2 With t 
marl is violently effervescent. 


ie exception of the marl layer in the Edwards soil, all Jayers that have a pH value of 7.4 to 8.0 are slightly effervescent. The 


з Coarse fraction, greater than 3 inches in diameter, is as much as 5 percent in some areas. 


TABLE 7.— Engineering interpretations for 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils 


for referring to other series that 


Soil series and map symbols 


LU ERE 
Mapped only with Eel and Landes 
soils. 


Algansee: Ah.....__._.-------------- 


Barry, bedrock variant: ВЬ........... 


Belding: BeA..___------.---.-_----- 


Topsoil 


Fair: loamy; moderate 
organic-matter 
content; friable. 


Fair: loamy; moderate 
organic-matter con- 
tent; friable. 


Ba unit, good: loamy; 
high organic-matter 
content; friable; poor 
drainage. 8c unit, 
poor: stony. 


Good: loamy; mod- 
erate organic-matter 
content; friable; 
poor drainage. 


Fair: loamy; 
moderate 
organic-matter 
content; friable. 


Suitability as source of— 


Gravel Road fill 


Good: few fine Not suitable....| Fair: good if soil 


layers in some binder is added; fair 
areas. Stability and work- 
ability. 


Fair: some fines..| Not suitable....| Fair: good if soil 
binder is added; fair 
Stability and work- 


ability; somewhat poor 
drainage. 
Not suitable. ----- Not suitable....| Fair іп Ва unit: fair 


Btability; fair to good 
workability; poor 
drainage. Bc unit, 
poor: stony. 


Not suitable...... Not suitable... | Poor: sandstone bed- 
rock at depth of 24 to 
40 inches. 

Not suitable... ... Not suitable ...| Fair: fair stability; 


fair to good 
workability; low to 
moderate shrink-swell 
potential; somewhat 
poor drainage. 
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properties of the soils—Continued 
Classification— Percentage less than 3 inches passing sieve— 
Continued Available Shrink-swell 
Permeability water Reaction ? potential 
capacity 
AASHO No. 4 No. 10 No. 200 

А-2 or A-4 з 90-100 85-95 15—40 2. 0-6. 30 0. 12-0. 15 6. 6-7. 3 | Low. 
A-2 or A-6 з 80-95 70-95 25-50 2. 0-6. 30 0. 14-0. 17 6. 1-6. 5 | Low. 
A-2 95-100 70-95 15-30 2. 0-6. 30 0. 12-0. 14 6. 6-7. 3 | Low. 
A-1 55-80 45-70 5-12 >20. 0 0. 02-0. 04 7. 4-8. 0 | Low. 


* Sandstone bedrock within 24 to 40 inches of surface. 
$ Coarse fraction, greater than 3 inches in diameter, is 5 to 20 percent in some areas. 
$ MnA and MnB units are underlain by loam and clay loam at a depth of 42 to 66 inches. 


roadbuilding and community development 


in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions 
appear in the first column of this table] 


Soil features affecting— 


Foundations for 


Limitations for use 
as sewage disposal 
eld 


Corrosion potential 


Highway location low buildin, Winter gradin; 
d e ктк conduits conduits 
Flood hazard. ........ Good drainage; slight Sandy texture; low Moderate: flood Low....... Low. 
compressibility; good moisture content; hazard; rapid permes- 
shear strength. good stability on bility; possible con- 
thawing. tamination of shallow 
water supplies. 
Seasonal high water Somewhat poor drain- Sandy texture; seasonal | Severe: somewhat poor | Low....... Low. 
table; flood hazard. age; seasonal high high water table; wet drainage; seasonal 
water table; slight conditions hinder high water table; 
compressibility; good operations in some flood hazard; rapid 
shear strength. areas; good stability permeability. 
on thawing. 
High water table; Poor drainage; high Loamy texture; high Severe: poor drainage; | High....... Low. 
Bc unit is stony. water table; slight water table; wet high water table; 
compressibility; fair conditions hinder moderate permeabil- 
shear strength. operations; fair ity; Be unit, stony. 
stability on thawing. 
Be unit, stony. 
High water table; Poor drainage; high Loamy texture; high Severe: poor drainage; High....... Low. 
sandstone bedrock water table; sand- water table; wet high water table; 
at depth of 24 to stone bedrock at conditions hinder moderate permeabil- 
40 inches. depth of 24 to 40 operations; poor ity; sandstone bed- 
inches. stability on thawing; rock at depth of 24 
sandstone bedrock at to 40 inches. 
depth of 24 to 40 
inches. 
Seasonal high water Somewhat poor Loamy texture; Severe: somewhat poor | High. ..... Low. 
table; low to drainage; seasonal seasonal high water drainage; seasonal 
moderate high water table; low table; wet conditions high table; 
sbrink-swell to moderate hinder operations in moderately slow 
potential. shrink-swell some areas; fair permeability in 
tential; medium to stability on thawing. underlying loamy 


igh compressibility ; 
poor to fair shear 
strength. 


material. 
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TABLE 7.—Engineering interpretations for 
Suitability as source of— 
Soil series and map symbols : 
"Topsoil Sand Gravel Road fill 

Betvile: BS i Good: loamy; high Not suitable ___..- Not suitable....| Fair: fair stability and 
organic-matter workability; low to 
content; friable; moderate shrink-swell 
poor drainage. potential; poor 

drainage. 

Boyer: BmA, BmB, BmC, BmD, BmE, | Poor: loamy and Good: some Fair: sandy; Good: fair stability; 

BoB. ВгА, BrB, BrC, BrD. sandy; some hilly fines and some fines. good workability ; 
areas; BoB unit, gravel. BoB unit, poor: 
stony; low stony. 
organic-matter 
content; friable. 

Breckenridge: ВЇ........------------- Good: loamy; high Not suitable...... Not suitable....| Fair: fair stability and 
organic-matter workability; low to 
content; friable; moderate shrink-swell 
poor drainage. potential; poor 

drainage. 

Brevort: Bv___.--.---------.-------- Poor: sandy; high or- Not suitable. ..... Not suitable ...| Fair: fair stability and 
uno айе. content; workability; low to 
riable; poor drainage. moderate shrink-swell 

potential; poor 
drainage. 

Brookston: Вм---------------------- Good: loamy; high Not suitable. ..... Not suitable....| Fair: poor to fair 
organic-matter con- stability; fair work- 
tent; friable; poor ability; low to mod- 
drainage. erate shrink-swell 

potential; poor 
drainage. 

Carlisle:. Ср: 20528220 Poor: organic material; | Not suitable __ Not suitable....| Not suitable: organic 
fair to good if mixed material; very poor 
with mineral material; drainage. 
friable; very poor 
drainage. 

Celina: ChB, СВВ2-__-_---------.--- Fair in ChB: loamy; Not suitable. - Not suitable. ---| Fair: poor to fair 
moderate organic- stability; fair work- 
matter content; ability ; low to moderate 
friable. ChB2 unit, shrink-swell potential. 
poor: moderately 
eroded. 

Ceresco: Cm____-------------------- Poor: loamy; moderate | Not вцібабів - ----- Not suitable. ...| Fair: good stability; 


organic-matter con- 
tent; thin, less than 8 
inches; very friable. 


fair workability ; some- 
what poor drainage. 
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Soil features affecting— 


Limitations for use 


Corrosion potential 


as sewage-disposal 
Foundations for field Uncoated 
Highway location low buildings Winter grading steel Conerete 
conduits conduits 
High water table; Poor drainage; high Loamy texture; high Severe: poor drainage; High. ...... Low. 
low to moderate water table; low water table; wet high water table; 
shrink-swell to moderate conditions hinder moderately slow 
potential. shrink-swell operations; poor permeability. 
potential; medium to stability on thawing. 
high compressibility ; 
poor to fair shear 
strength. 
Cuts and fills needed Good drainage; slight Loamy and sandy Slight on 0 to 12 Low....... Low. 
in some areas; BoB compressibility; good texture; low moisture percent slopes: 
unit, stony. shear strength. content; good moderately rapid 
stability on thawing; permeability ; possible 
BoB unit, stony. contamination of 
shallow water 
supplies. Moderate 
on 12 to 18 percent 
slopes: installation 
and operations of 
disposal fields are 
difficult on slopes of 
more than 12 percent. 
Severe on BoB unit: 
stones hinder 
installation. 
High water table; Poor drainage; high Loamy texture; high Severe: poor drainage; High....... Low. 
low to moderate water table; water table; wet high water table; 
shrink-swell moderate conditions hinder moderately slow 
potential. Shrink-swell operations; fair permeability in 
otential; medium to stability on thawing. underlying loamy 
igh compressibility; material. 
poor to fair shear 
strength. 
High water table; low | Poor drainage; high Loamy texture; high Severe: poor drainage; | High. ...... Low. 
to moderate shrink- water table; moderate water table; wet con- high water table; 
swell potential. shrink-swell potential; ditions hinder орега- moderately slow per- 
medium to high com- tions; fair stability meability in under- 
pressibility; poor to on thawing. lying loamy material. 
fair shear strength. 
High water table; poor | Poor drainage; high Loamy texture; high Severe: poor drainage; High....... Low. 
to fair stability; low water table; low to water table; wet high water table; 
to moderate shrink- moderate shrink-swell conditions hinder moderately slow per- 
swell potential. potential; medium to operations; poor sta- meability. 
high compressibility ; bility on thawing. 
poor to fair shear 
Strength. 
High water table; poor | Very poor drainage; high | Organic material; high Severe: very poor High....... Moderate. 
stability; organic water table; high water table; wet con- drainage; high water 
material must be compressibility; poor ditions hinder opera- table; moderately 
removed. Shear strength; poor tions; very poor sta- rapid permeability; 
stability. bility on thawing. unstable organic 
material. 
Poor to fair stability; Moderately good drain- Loamy texture; fair Moderate to severe: Moderate...| Low. 
low to moderate age; low to moderate stability on thawing. Seep areas and wet 
shrink-swell shrink-swell potential; depressions; mod- 
potential. medium to high com- erately slow permea- 
pressibility; poor to bility. 
fair shear strength. 
Seasonal high water Somewhat poor drainage; | Loamy texture; seasonal | Severe: somewhat poor | Moderate...| Low. 
table; flood hazard. seasonal high water high water table; wet drainage; seasonal 
table; slight com- conditions hinder high water table; 
pressibility; fair shear operations; fair sta- moderately rapid 
strength. bility on thawing. permeability; flood 


hazard. 
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TABLE 7.—Engineering interpretations for 


Soil series and map symbols 


Suitability as source of— 


"Topsoil Sand Gravel Rond fill 

Cohoetah: Cn__.-------------------- Fair: loamy; high Not suitable______ Not suitable_._.| Fair: good stability; 
organic-matter fair workability; poor 
content; friable; poor drainage. 
drainage. 

Colwood: Cs___--------------------- Good: loamy; high Not suitable... Not заНаЫе-___| Poor: poor stability; 
organie-matter fair workability; high 
content; friable; susceptibility to frost 
poor drainage. action; low to 

moderate shrink-swell 
potential; poor 
drainage. 

Conover: CtA, CtB.. Fair: loamy; moderate | Not suitable- Not suitable____| Fair: poor to fair 
organic-matter stability; fair 
content; friable. workability; low to 

moderate shrink-swell 
potential; somewhat 
poor drainage. 

Edwards: ЕК__.____.____________.__ Poor: organic material. | Not suitable... Not suitable....| Not suitable: organic 
Fair to good if mixed material and marl; 
with mineral material; very poor drainage. 
friable; very poor 
drainage. 

El АРЕНЕ 5.062229 ИНЕ Fair: loamy; moderate | Not suitable... Not suitable _ ___| Poor: poor stability; 

For Landes and Abscota parts, see organic-matter fair workability; high 
Landes and Abscota series content; friable. susceptibility to 
frost action. 

Fox: Ров, FoG, Роб ___._____________ Fair: loamy; moderate | Fair: some fines | Fair to good: Good: stability and 
organic-matter con- and gravel. sandy; some workability; cobble- 
tent; friable; hilly in fines. stones in some areas, 
some areas and 
cobblestones in those 
areas. 

Gilford: Gg, Оћ..._.._._____________- Fair in Gg: loamy; Good: some Fair: sandy; Fair in Ge: fair 
high organic-matter fines and some fines. stability and work- 
content; friable; poor gravel. ability; cobblestones 
drainage; cobblestones in some areas; poor 
in some areas. Gh unit, drainage. Gh unit, 
poor: stony. poor: stony. 

Gladwin: GmA_.--.-_.-_------------ Poor: sandy; low Good: some Fair: sandy; Fair: fair stability 
organic-matter con- fines and some fines. and workability; 
tent; very friable. gravel. somewhat poor 


drainage. 
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Soil features affecting— 


Limitations for use 
8s sewage-disposal 


Corrosion potential 


Foundations for field Uncoated 
Highway location low buildings Winter grading steel Concrete 
conduits conduits 
High water table; Poor drainage; high Loamy texture; high Severe: poor drainage; | Moderate.._| Low. 
ооа hazard. water table; slight water table; wet high water table; flood 
compressibility ; fair conditions hinder hazard; moderately 
shear strength. operations; fair rapid permeability. 
stability on thawing. 
High water table; Poor drainage; high Loamy texture; high Severe: poor drainage; High....... Low. 
poor stability; high water table; medium water table; wet high water table; 
susceptibility to compressibility; poor conditions hinder moderate 
frost action. shear strength; high operations; poor permeability ; fine soil 
susceptibility to stability on thawing. material clogs tile 
frost, action. in places. 
Seasonal high water Somewhat poor Loamy texture; Severe: somewhat poor | High. ..... Low. 
table; poor to fair drainage; seasonal seasonal high water drainage; seasonal 
stability; low to high water table; low table; fair stability high water table; 
moderate to moderate on thawing. moderately slow 
shrink-swell shrink-swell permeability. 
potential. potential; medium 
compressibility ; low to 
moderate shear 
strength. 
High water table; Very poor drainage; Organic material and Severe: very poor High....... Low. 
poor stability ; high water table; marl; high water drainage; high water 
organic material high compressibility ; table; wet conditions table; moderately 
and marl must be poor shear strength ; hinder operations; rapid permeability 
removed. poor stability. very poor stability in organic material; 
on thawing. variable permeability 
in marl; unstable 
organic material. 
Poor stability; high Moderately good Loamy texture; poor Moderate: flood Low....... Low. 
susceptibility to drainage; medium stability on thawing. hazard; moderate 
frost action. compressibility ; poor permeability. 
shear strength. 
Cuts and fills needed Good drainage; slight Loamy texture; good Slight on 2 to 12 per- Томо =. <= Ром. 
in some areas; compressibility; good stability on thawing; cent slopes: moderate 
cobblestones in shear strength. cobblestones in some permeability; pos- 
some areas, areas. sible contamination 
of shallow water 
supplies. Moderate 
on 12 to 18 percent 
slopes: installation and 
operation of disposal 
fields are difficult on 
slopes of more than 
12 percent. 
High water table; Poor drainage; high Loamy texture; high Severe: poor drainage; High.......| Low. 
cobblestones in water table; slight water table; wet high water table; 
some areas; Gh compressibility; good conditions hinder moderately rapid 
unit is stony. shear strength. operations; fair permeability; Gh 
stability on thawing; unit is stony. 
cobblestones in 
some areas; Gh unit 
is stony. 
Somewhat poor drainage; | Sandy texture; seasonal | Severe: somewhat poor | Moderate...) Low. 


Seasonal high water 
table. 


seasonal high water 
table; slight com- 
pressibility; good 
shear strength. 


high water table; 
fair stability on 
thawing. 


drainage; seasonal 
high water table; 
moderately rapid 
permeability. 
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Taste 7.—Engineering interpretations for 


Soil series and map symbols 


Suitability as source of— 


Topsoil Sand Gravel Road fll 

Glendora: Gn Poor: loamy; mod- Fair: some Not suitable____| Fair: fair stability 
erate organie-matter fines. and workability; poor 
content; very friable; drainage. 
poor drainage. 

Granby: Go......................... Poor: sandy; high Good_.___-.----- Not suitable____| Fair: poor to fair 
organic-matter con- stability; fair work- 
tent; very friable; ability; poor drainage. 
poor drainage. 

Gravel pits: Gp. 

Properties variable; onsite investiga- 
tion needed. 

Tosco: 15А, НА.. Poor: sandy; low Fair: limited Not suitable_._.| Із А unit, fair: fair 
organie-matter source of sandy stability and 
content; very friable; material to а workability; low to 
cobblestones in some depth ranging moderate shrink-swell 
areas. НА unit is from 18 to 42 potential; somewhat 
stony. inches. poor drainage; 

cobblestones in some 
areas. ItA unit, poor: 
stony. 

Tosco, deep variant: №--------------- Poor: sandy; low Fair: limited Not suitable....| Fair: fair stability and 
organic-matter source of sandy workability; low to 
content; very friable. material to a moderate shrink-swell 

depth ranging potential; somewhat 
from 18 to 42 poor drainage. 
inches. 

Kendallville: KhB, KhB2, КВС, KhC2_-| Fair in KhB and KhC: Not suitable___..- Not suitable....| Good: fair stability; 
loamy; moderate good workability; low 
organic-matter to moderate 
content; friable; KhB2 shrink-swell potential. 
and KhC2 units, poor: 
moderately eroded. 

Kibbie: KnA, KnB_.---------------- Good: loamy; Not suitable______ Not suitable....| Poor: poor stability; 
moderate fair workability; high 
organic-matter susceptibility to frost 
content; friable. action; somewhat 

poor drainage. 

Т,апдев_—-_------------------------- Poor: loamy; Not suitable. ----- Not suitable....| Fair: fair stability 

Mapped only with Eel and Abscota moderate and workability. 
soils. organic-matter 


Lapeer: LmB, LmC2 


content; friable; thin, 
less than 8 inches. 


Fair іп LmB: loamy; 
moderate organic- 
matter content; 
friable. LmC2 unit, 
poor: moderately 
eroded. 


Not suitable 


Not suitable... 


Fair: fair stability; 
fair to good 
workability. 
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Soil features affecting— 


Highway location 


Foundations for 
low buildings 


Winter grading 


Limitations for use 
as sewage-disposal 
field 


Corrosion potential 


High water table; 
flood hazard. 


High water table; 
loose sand hinders 
operations in many 
areas. 


Seasonal high water 
table; low to 
moderate 
shrink-swell 
potential; НА unit 
is stony. 


Seasonal high water 
table; low to 
moderate 
shrink-swell 
potential. 


Cuts and fills needed 
in а few areas; low 
to moderate 
shrink-swell 
potential. 


Seasonal high water 
table; poor 
stabilit; ; high 
susceptibility to 
frost action. 


Flood hazard. -------- 


Cuts and filis needed 
in а few areas. 


Poor drainage; high 
water table; slight 
compressibility ; fair 
to good shear 
strength. 


Poor drainage; high 
water table; slight 
compressibility; good 
shear strength. 


Somewhat poor 
drainage; seasonal 
high water table; 
moderate 
sbrink-swell 
potential; fair shear 
strength. 


Somewhat poor 
drainage; seasonal 
high water table; low 
to moderate 
shrink-swell 
potential; slight to 
medium 
compressibility; poor 


to fair shear strength. 


Good drainage; low 
to moderate 
shrink-swell 
potential; medium 
compressibility; fair 
shear strength. 


Somewhat poor 
drainage; seasonal 
high water table; 
medium 
compressibility; poor 
shear strength; high 
susceptibility to 
frost action. 


Good drainage; slight 
compressibility; fair 
shear strength. 


Good drainage; slight 
compressibility ; fair 
shear strength. 


Loamy texture; high 
water table; wet 
conditions hinder 
operations; fair 
stability on thawing. 


Sandy texture; high 
water table; wet 
conditions hinder 
operations; fair 
stability on thawing. 


Sandy texture; 
seasonal high water 
table; wet conditions 
hinder operations; fair 
stability on thawing. 


Sandy texture; 
seasonal high water 
table; wet conditions 
hinder operations; fair 
stability on thawing. 


Loamy texture; good 
stability on thawing. 


Loamy texture; 
seasonal high water 
table; poor stability 
on thawing. 


Loamy texture; good 
stability on thawing. 


Loamy texture; good 
stability on thawing. 


Severe: poor drainage; 
high water table; 
flood hazard; rapid 
permeability. 


Severe: poor drainage; 
high water table; 
rapid permeability. 


Severe: somewhat poor 
drainage; seasonal 
high water table; 
rapid permeability in 
sandy subsoil; 
moderately slow 
permeability in lower 
part of loamy subsoil 
and underlying 
material; stones 
hinder installation 
on ItA unit. 


Severe: somewhat 
poor drainage; 
seasonal high water 
table; rapit 
permeability in upper 
part of sandy subsoil; 
moderately slow 
permeability in lower 
loamy subsoil. 


Moderate to severe: 
seep areas and wet 
depressions in some 
areas; moderate 
permeability and 
moderately slow 
permeability. 


Severe: somewhat poor 
drainage; seasonal 
high water table; 
moderate 
permeability; fine soil 
material clogs tile 
lines in places. 


Moderate: flood 
hazard; moderately 
rapid permeability. 


Slight: moderate per- 
meability. 


Uncoated 
steel Concrete 
conduits conduits 
High. ..... Low. 
High......- Low. 
High....... Low. 
High......- Low. 
Low.....-- Low. 
Moderate...| Low. 
Low......- Low. 
Low....... Low. 
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Тавьк 7.— Engineering interpretations for 


Suitability as source of— 


Soil series and map symbols 
Topsoil Sand Gravel Road fill 


Linwood: Lo 


Properties variable; onsite 
investigation needed. 


MmA, MmB, MnA, Мпв._ 


MrA, MsA, MsB 


Good: loamy; high 
organic-matter 
content; friable; 
poor drainage. 


Poor: organic material; 
fair to good if mixed 
with mineral material; 
friable; very poor 
drainage. 


Fair: loamy; moderate 
organic-matter 
content; friable. 


Fair to good: loamy; 
moderate organic- 
matter content; 
friable. 


Poor: sandy; low 
organic-matter 
content; very friable. 


Fair: loamy; moderate 
organic-matter 
content; friable. 


Poor: sandy; low 
organic-matter 
content; very friable. 


Poor to fair: 
loamy; moderate 
organic-matter 
content; friable. 


sandy and 


Not suitable... 


Not suitable... 


Not suitable -----. 


Not suitable... 


Good: some fines 
and gravel. 


Fair for under- 
lying mater- 
ial; some 
gravel. 


Fair: limited 
source of sandy 
material to a 
depth ranging 
from 18 to 42 
inches. 


Not suitable... 


Not suitable... .| 


Not suitable... 


Not suitable... 


Not suitable... 


Fair for under- 


Not suitable.... 


Not suitable... 


Poor: poor to fair 
Stability and work- 
ability; high 
susceptibility to 
frost action; moderate 
Bhrink-swell potential; 
poor drainage. 


Not suitable for upper 
organiclayers: poor 
stability; high com- 
pressibility. Fair for 
underlying loamy 
material: fair sta- 
bility and work- 
ability; moderate 
shrink-swell potential; 
very poor drainage. 


Fair: fair stability; 
fair to good 
workability; somewhat 
poor drainage. 


Fair: fair stability d 
fair to good work- 
ability; low to 
moderate shrink-swell 
potential; somewhat 
poor drainage. 


Good: fair stability; 
fair to good work- 
ability. 


Fair: fair stability; low 
to moderate shrink- 
swell potential; some- 
what poor drainage. 


Fair: fair stability and 
workability; low to 
moderate sbrink-swell 
potential. 


Fair: poor to fair stabil- 
ity; fair workability; 
low to moderate 
shrink-swell potential; 
somewhat poor 
drainage. 
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Soil features affecting— 


Limitations for use 
as sewage-disposal 


Corrosion potential 


Foundations for field Uncoated 
Highway location low buildings Winter grading steel Concrete 
conduits conduits 
High water table; Poor drainage; high Loamy texture; high Severe: poor drainage; High....... Low. 
poor to fair water table; mod- water table; wet high water table; 
stability; high sus- erate shrink-swell conditions hinder moderately slow per- 
ceptibility to frost potential; medium operations; poor meability. 
action; moderate to high compressibil- stability on thawing. 
shrink-swell ity; poor to fair 
potential. shear strength; high 
susceptibility to 
frost action. 
High water table; Very poor drainage; Organic material; high Severe: very poor High....... Low. 
poor stability ; high water table; water table; wet drainage; high water 
organic material moderate shrink- conditions hinder table; moderately 
must be removed. swell potential; operations; very rapid permeability 
medium compressibil- poor stability on in organic material; 
ity; fair shear thawing. moderate permeabil- 
strength. ity in underlying 
material; unstable 
organic material. 
Seasonal high water Somewhat poor drainage; | Loamy texture; seasonal | Severe: somewhat poor | Moderate. .| Low. 
table. seasonal high water high water table; drainage; seasonal 
table; slight com- wet conditions hinder high water table; 
pressibility ; fair operations; fair moderate permeability. 
Shear strength. stability on thawing. 
Seasonal high water Somewhat peor drainage; | Loamy texture; seasonal | Severe: somewhat poor | High ...... Low. 
table; low to seasonal high water high water table; drainage; seasonal 
moderate shrink- table; low бо mod- wet conditions hinder high water table; 
swell potential. erate shrink-swell operations; fair moderately slow per- 
potential; medium stability on thawing. meability. 
compressibility ; 
fair shear strength. 
No unfavorable fea- Good drainage; slight Sandy texture; low Slight: moderately rap- | Low. ...... Low. 
tures. compressibility; good moisture content; good id permeability; pos- 
shear strength. Stability on thawing. sible contamination of 
shallow water supplies. 
Seasonal high water Somewhat poor drainage; | Loamy texture; seasonal | Severe: somewhat poor | Moderate...| Low. 
table; low to mod- seasonal high water high water table; drainage; seasonal 
erste shrink-swell table; slight com- fair stability on high water table; 
potential. pressibility; good thawing. moderate permeability 
shear strength. in subsoil; very rapid 
permeability in under- 
lying material. 
Cuts and filis needed Good drainage; mod- Sandy texture; poor Severe: moderately slow | Moderate. ..| Low. 
in & few areas; low erate shrink-swell stability on thawing. permeability in loamy 
to moderate shrink- potential; medium subsoil and underlying 
swell potential. compressibility ; material. 
fair shear strength. 
Seasonal high water Somewhat poor drainage; | Sandy and loamy tex- Severe: somewhat poor | High... .... Low. 
table; low to seasonal high water ture; seasonal high drainage; seasonal 
moderate shrink- table; low to mod- water table; wet high water table; 


swell potential. 


erate shrink-swell 
potential; medium 
compressibility; poor 
to fair shear strength. 


conditions hinder 
operations; fair stabil- 
ity on thawing. 


moderately rapid 
permeability in upper 
subsoil; moderately 
slow permeability in 
lower part of subsoil 
and underlying 
material. 
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TABLE 7.—Engineering interpretations for 


Suitability as source of— 


Soil series and map symbols 


Topsoil Sand Gravel Road fill 
Miami: MuB, MuB2, MuC, MuC2, MuB and McC units, Not suitable______ Not suitable....| Fair: poor to fair 
MuD2, MuE2, MvD3. fair: loamy; moderate stability; fair work- 
organic-matter ability; low to moderate 
content; friable. All shrink-swell potential. 


other units, poor: 
moderately and 
severely eroded, hilly 


to steep. 
Mine pits: Mw. 
Properties variable; onsite investiga- 
tion needed. 

Newaygo: МуВ................------ Feir: loamy; moderate | Fair: some fines | Fair to good: Good: good stability 
organic-matter and gravel. sandy; some and workability. 
content; friable. fines. 

Ottokee: ОКА_--------_.------------ Poor: sandy; low Good: some Not suitable....| Fair: fair stability 
organic-matter fines. and workability. 
content; very friable. 

*Owosso: OmB, OmC, ОтО2....-.----- Fair in Om B and OmC: Not suitable. ..... Not suitable....| Fair: poor to fair 

For Miami part, see Miami series. loamy; moderate stability; fair 
organic-matter workability; low to 
content; friable. moderate shrink-swell 
OmD2 unit, poor: potential. 
moderately eroded; 
hilly. 

Plainfield, slightly acid variant: PfB, | Poor: sandy; low Good. ........... Not suitable....| Fair: fair stability 

PfC. organic-matter and workability. 


content; very friable. 


Richter: RhA Not suitable... Not suitable....| Fair: fair stability 
organic-matter and workability; 
content; friable. somewhat poor 

drainage. 

Sebewa: 54........................ Good: loamy; high Fair for under- Fair to good for | Fair: fair stability; 
organic-matter lying material ; underlying fair to good work- 
content; friable; some gravel. material; ability; poor drainage. 


poor drainage. sandy. 
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Soil features affecting— 


Highway location 


Foundations for 
low buildings 


Winter grading 


Limitations for use 
as sewage-disposal 
field 


Corrosion potential 


Cuts and fills needed 
in many areas; low 
Xo moderate shrink- 
swell potential. 


No unfavorable 
features. 


Loose sand hinders 
operations. 


Cuts and fills needed 
in many areas; low 
to moderate 
shrink-swell 
potential. 


Loose sand hinders 
operations. 


Seasonal high water 
table. 


High water table_.____ 


Good drainage; low to 
moderate shrink-swell 
potential; medium to 
high compressibility; 
poor to fair shear 
strength. 


Good drainage; slight 
compressibility; good 
shear strength. 


Moderately good 
drainage; slight 
compressibility; good 
shear strength. 


Good drainage; low to 
moderate shrink-swell 
potential; medium to 

igh compressibility ; 
poor to fair shear 
strength. 


Good drainage; slight 
compressibility; good 
shear strength. 


Somewhat poor drainage; 


seasonal high water 
table; slight com- 
pressibility ; fair 
Shear strength. 


Poor drainage; high 
water table; slight 
compressibility ; 
good shear strength. 


Loamy texture; fair 
stability on thawing. 


Loamy texture; low 
moisture content; 
good stability on 
thawing. 


Sandy texture; low 
moisture content; 
good stability on 
thawing. 


Loamy texture; fair 
stability on thawing. 


Sandy texture; low 
moisture content; 
good stability on 
thawing. 


Sandy texture; seasonal 
high water table; wet 


conditions hinder 
operations; poor to 
fair stability on 
thawing. 


Loamy texture; high 
water table; wet 
conditions hinder 
operations; poor to 
fair stability on 
thawing. 


Slight on 2 to 12 percent 
slopes: moderate 
permeability; seep 
areas and wet de- 
pressions. Moderate 
on 12 to 18 percent 
slopes. Severe on 18 to 
25 percent slopes: in- 
stallation and opera- 
tion of disposal fields 
are difficult on slopes 
of more than 12 
percent. 


Slight: moderate 
permeability in 
subsoil; rapid 
permeability in 
underlying material; 
possible contamination 
of shallow water 
supplies. 


Slight: rapid 
permeability ; 
possible contamination 
of shallow water 
supplies. 


Moderate to severe: 
moderately rapid 
permeability in upper 
part of subsoil; 
moderately slow 
permeability in lower 
part of subsoil and in 
underlying material; 
installation and 
operation of disposal 
fields are difficult on 
slopes of more then 
12 percent. 


Slight: rapid 
permeability ; 
possible contamination 
of shallow water 
supplies. 


Severe: somewhat poor 
drainage; seasonal 
high water table; 
moderately rapid 
permeability. 


Severe: poor drainage; 
high water table; 
moderate permeability 
in subsoil; very 
rapid permeability 
in the underlying 
material. 


Uncoated 
steel Concrete 
conduits conduits 
Moderate. ..| Low. 
Low..-...- Low. 
Low......- Low. 
Модегвіе-.-| Low. 
Low....... Moderate. 
Moderate...| Low. 
High....... Low. 
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TABLE 7.—Engineering interpretations for 


Suitability as source of— 


Soil series and map symbols 
Topsoil Sand Gravel Road fill 

Shoals: Sh........... LLL cl 2-2 Good: loamy; mod- Not suitable. .. Not suitable....| Poor: poor stability; 
erate organic-matter fair workability; 
content; friable. high susceptibility to 

frost action; some- 
what poor drainage. 

Sloan? Зо a a Good: loamy; high Not suitable______ Not suitable....| Poor: poor stability; 
organic-matter fair workability; high 
content; friable; susceptibility to 
poor drainage. frost action; poor 

drainage. 

Spinks: SpA, SpB, SpC, SpD......... Poor: sandy;low Good: some Not suitable....| Fair: fair stability 
organic-matter fines. and workability. 
content; very friable; 
hilly in some areas. 

Tawas: Ta _-...---_-----------.-... Poor: organic mate- Fair: sandy Not suitable. ---| Not suitable for upper 
rial. Fair to good material at а organic la A 
if mixed with min- depth ranging poor stability; high 
eral material; from 12 to 42 co mpressibility. 
friable; very poor inches; organic Fair for underlying 
drainage. material hinders sandy material: fair 

excavation. m њу and work- 
ability; very poor 
drainage. 

Tuscola: Te Baa he Fair: loamy; mod- Not suitable______ Not suitable....| Poor: poor stabil- 
erate organic-matter њу: fair workability; 
content; friable. high susceptibility to 

frost action; erodible. 

Wallkill: Ма... Good: loamy; high Not suitable... Not suitable......| Poor in upper 10 to 
organic-matter 40 inches: poor 
content; friable; very stability; fair work- 
poor drainage. ability; low to mod- 

erate shrink-swell 
potential; very poor 
drainage. Not suitable 
below a depth of 10 to 
40 inches: organic 
material. 

Wasepi: Мед, Мев____________._____ Fair: loamy; mod- Fair: some fines | Fair: sandy; Fair: fair stability and 
erate organic-matter and gravel. some fines. workability; somewhat 


content; friable; 
cobblestones in some 
areas. 


poor drainage; cobble- 
stones in some areas. 
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Soil features affecting— 


Limitations for use 


Corrosion potential 


Foundations for as sewage-disposal Uncoated Concrete 
Highway location low buildings Winter grading field steel conduits 
conduits 
Seasonal high water Somewhat poor drainage; | Loamy texture; seasonal | Severe: somewhat poor | High... ... Low. 
table; flood hazard; Seasonal high water high water table; wet drainage; seasonal 
poor stability; high table; medium com- conditions hinder high water table; 
susceptibility to pressibility; poor operations; poor flood hazard; 
frost action. Shear strength; high stability on thawing. moderate permeabil- 
susceptibility to frost ity. 
action. 
High water table; Poor drainage; high Loamy texture; high Severe: poor drainage; | High....... Low. 
water table; medium water table; wet high water table; 
compressibility ; poor conditions hinder flood bazard; 
Shear strength; high operations; poor moderate permeability. 
to frost action. susceptibility to frost Stability on thawing. 
action. 
Loose sand binders Good drainage; slight Sandy texture; low Slight on 0 to 12 per- Low. -------| Low. 
operations. compressibility ; fair moisture content; cent slopes: mod- 
to good shear good stability on erately rapid per- 
strength. thawing. meability; possible 
contamination of 
shallow water supplies. 
Moderate on 12 to 18 
percent slopes: 
installation and 
operation of disposal 
fields are difficult 
on slopes of more 
than 12 percent. 
High water table; Very poor drainage; Organic material; high Severe: very poor High....... Low. 
poor stability; high water table; water table; wet con- drainage; high water 
organic material slight compressibil- ditions hinder opera- table; moderately 
must be removed. ity; fair to good tions; poor stability rapid permeability ; 
shear strength. on thawing. unstable organic 
material. 
Poor stability; high Moderately good drain- | Loamy texture; poor Slight to moderate: Moderate...) Low. 
susceptibility to age; medium compres- stability on thawing. moderate permeability; 
frost action; sibility; poor shear fine soil material; 
erodible. strength; high clogs tile in places. 
susceptibility to 
frost action. 
High water table; Very poor drainage; Loamy texture; high Severe: very poor High....... Low. 
poor stability; high water table; water table; wet con- drainage; high water 
underlying organic high compressibility ; ditions hinder opera- table; moderate per- 
material must be poor shear strength; tions; poor stability meability in subsoil; 
removed. poor stability. on thawing. moderately rapid per- 
meability in underly- 
ing organic material; 
organic material is 
unstable. 
Seasonal high water Loamy texture; seasonal | Severe: somewhat poor | Moderate...| Low. 


table; cobblestones 
in some areas. 


Somewhat poor drainage; 
seasonal high water 
table; slight compres- 
sibility ; fair to good 
shear strength. 


high water table; fair 
stability on thawing. 


drainage; seasonal 
high water table; 
moderately rapid 
permeability. 
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TABLE 8.—Engineering 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 


for referring to other series that 


Soil features affecting— 


Soil series and map symbols 
Agricultural drainage 


Irrigation 


Abscota. E EEIE ache E E Good drainage; rapid permeability; 
Mapped only with Eel and Landes soils. flood hazard. 
Algansee: Ah...-._---------..-----------+------ Somewhat poor drainage; seasonal 


high water table; rapid permea- 
bility; flood hazard. 


--| Poor drainage; high water table; 
moderate permeability; wet 
depressions in some areas; stones 
in Be unit. 


Barry, bedrock variant: | ВЬ-...---.-------------- Poor drainage; high water table; 
sandstone bedrock at depth of 24 
to 40 inches; moderately rapid 
permeability above bedrock; wet 
depressions in some areas. 


Belding? Вед: ола Ва Somewhat poor drainage; seasonal 
high water table; moderately rapid 
permeability in upper part of виб- 
soil, moderately slow permeability 
in lower part of subsoil and in 
underlying materisl. 


Berville::» ВВЕ ын ag eect eee Poor drainage; high water table; 
moderately slow permeability; wet 
depressions in some areas. 


Boyer: BmA, BmB, BmC, BmD, BmE, BoB, BrA, 


Good drainage; moderately rapid 
BrB, BrC, BrD. Я 5 


permeability. 


Breckenridge: Bt__---.-._..-----..-.-_-_-_----- Poor drainage; high water table; 
moderately rapid permeability in 
subsoil, moderately slow perme- 
ability in underlying material. 


Poor drainage; high water table; 
rapid permeability in subsoil, 
moderately slow permeability in 
underlying material; wet depres- 
sions in some areas; ditchbanks 
unstable. 


Brookston: Bw....... 2 2 cc cL LL aa Poor drainage; high water table; 
moderately slow permeability ; 
wet depressions in some areas. 


Carlisle: Cg... Very poor drainage; high water 
table; moderately rapid perme- 
ability; organic material is subject 
to subsidence if overdrained; 
controlled water table desirable. 


Low available water capacity; 
moderately rapid water intake rate. 


Low available water capacity; 
seasonal high water table; moder- 
ately rapid water intake rate; 
somewhat poor drainage. 


Moderate available water capacity ; 
moderate water intake rate; poor 
drainage; stones in Bc unit. 


Low available water capacity; 
moderately rapid water intake rate; 
poor drainage; sandstone bedrock 
24 depth of 24 to 40 inches. 


Moderate available water capacity ; 
moderately rapid water intake rate; 
somewhat poor drainage. 


High available water capacity ; 
moderate to slow water intake 
rate; poor drainage. 


Low available water capacity; 
moderately rapid water intake 
rate; sloping soils subject to runoff 
&nd erosion; cobblestones in some 
areas; stones in BoB unit. 


Moderate available water capacity ; 
moderately rapid water intake 
rate; poor drainage. 


Low to moderate available water 
capacity; rapid water intake rate; 
poor drainage. 


High available water capacity; 
moderate water intake rate; poor 
drainage. 


Very high available water сарасібу; 
rapid water intake rate; poor 
drainage; hazard of soil blowing. 


interpretations for farm uses 


such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions 
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Soil features affecting— Continued 


"Terraces and diversions 


Not needed: nearly level... 
Not needed: nearly level... 
Not needed: nearly level... 
Not needed: nearly level..... 
Not needed: nearly level... 
Not needed: nearly level..... 


Slopes of 0 to 25 percent; 
slopes too steep and irregu- 
lar in many areas; runoff 

and erosion hazards; 
cobblestones in some areas; 
stones in BoB unit; cuts 
expose gravelly sand in 
places. 


Not needed: 


nearly level... 


Not needed: nearly level..... 


Not needed: nearly level..... 


Not needed: nearly level 


Grassed waterways 


Farm ponds 


Reservoir area 


Embankment 


Not needed: nearly level... 
Not needed: nearly level. ---- 
Not needed: nearly level...... 
Not needed: nearly level. ----- 


Not needed: nearly level...... 


Low available water capacity ; 
low natural fertility ; difficult 
to vegetate if deep cuts 
expose gravelly sand; 
medium to rapid runoff in 
many areas. 


Not needed: nearly level...... 


Not needed. nearly ievel...... 
Not needed: nearly level...... 
Not needed: nearly level... ... 


Rapid seepage rate; too sandy 
and porous to hold water 
unless seal blanket is used; 
flood hazard. 


Seasonal high water table; 
rapid seepage rate; too sandy 
and porous to hold water 
unless seal blanket is used; 
flood hazard. 


High water table; moderate 
seepage rate; stones in Bc 
unit. 


High water table; moderate to 
rapid seepage rate; sandstone 
bedrock at depth of 24 to 40 
inches; cobblestones. 


Seasonal high water table; 
moderate to rapid seepage 
rate. 


High water table; slow to 
moderate seepage rate. 


Moderate seepage rate in 
subsoil; rapid seepage rate in 
the underlying material ; 
seal blanket required if 
underlying material is 
exposed. 


High water table; moderate 
seepage rate; suited for pit- 
type ponds. 


High water table; rapid seepage 
rate in upper part of sandy 
material, slow seepage rate 
in lower part of loamy 
material; suited for pit-type 
ponds. 


High water table; moderate to 
slow seepage rate. 


High water table; rapid seepage 
rate; unstable organic 
material; flotation hazard. 


Fair stability and compaction 
characteristics; rapid seepage 
rate; piping hazard. 


Fair stability and compaction 
characteristics; rapid seepage 
rate; piping hazard. 


Fair to good stability and 
compaction characteristics; 
moderate seepage rate; 
piping hazard; stones in Bc 
unit. 


Sandstone bedrock at depth of 
24 to 40 inches; material 
above the sandstone bedrock, 
good stability and fair 
compaction characteristics; 
cobblestones; rock fragments. 


Fair to good stability and 
com paction characteristics; 
piping hazard; slow seepage 
rate. 


Fair to good stability and 
compaction characteristics; 
slow seepage rate. 


Good stability; fair to good 
compaction characteristics 
in subsoil, variable stability 
and compaction character- 
istics in underlying material; 
moderate to rapid seepage 
rate; cobblestones in some 
areas; stones in BoB unit. 


Fair to good stability and 
compaction characteristics; 
medium to slow seepage 
rate. 


Fair stability and compaction 
characteristics; moderate to 
slow seepage rate; piping 
hazard. 


Fair to good stability and 
compaction characteristics; 
slow seepage rate. 


Unstable organic material; not 
suitable. 
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TABLE 8.—Engineering 


Soil series and map symbols 


Soil features affecting— 


Agricultural drainage 


Irrigation 


Celina: СЮВ,СН82............................. 
Ceresco:. (Сп. E 
Cohoctah: Cn___.--.-.-.----------------------- 
үэе, е, АШ ЖУ === sd 
Conover: СЕА, СЕВ... 
Edwards: Ek..-.-------------.---------------- 
9 o CE 


For Landes and Abscota parts, see Landes and 
Abscota series. 


Fox: FoB, FoC, FoD 


Gilford: Gg, Gh.......... А LLL Lll cll. 


Giadwin: GmA 
Glendora: Сп__..__..._.________._.-..__________ 
Granby: (Go ic c. s A Lees S ona 


Moderately good drainage; moder- 
ately slow permeability; wet depres- 
sions in some areas. 


Somewhat poor drainage; seasonal 
high water table; moderately rapid 
permeability; subject to flooding. 


Poor drainage; high water table; 
moderately rapid permeability; 
flood hazard. 


Poor drainage; high water table; 
moderate permeability; fine soil 
material clogs tile in places; ditch- 
banks unstable. 


Somewhat poor drainage; seasonal 
high water table; moderately slow 
permeability; wet depressions in 
some areas. 


Very poor drainage; high water table; 
moderately rapid permeability in 
organic material, variable perme- 
ability in the underlying marl; con- 
trolled drainage desirable. 


Moderately good drainage; moderate 
permeability; flood hazard. 


Good drainage; moderate permea- 
bility. 


Poor drainage; high water table; 
moderately rapid permeability; 
ditchbanks unstable; cobblestones 
and stones in a few areas. 


Somewhat poor drainage; seasonal 
high water table; moderate per- 
meability; ditchbanks unstable. 


Poor drainage; high water table; 
rapid permeability; flood hazard. 


Poor drainage; high water table; 
rapid permeability; ditchbanks 
unstable. 


High available water capacity; moder- 
ate water intake rate; runoff and 
erosion hazard on sloping soils. 


Moderate available water capacity; 
moderately rapid water intake rate; 
somewhat poor drainage. 


Moderate available water capacity; 
moderately rapid water intake rate; 
poor drainage. 


High available water capacity; mod- 
erate water intake rate; poor drain- 
age. 


High available water capacity; mod- 
erate water intake rate; somewhat 
poor drainage. 


Very high available water capacity; 
rapid water intake rate; very poor 
drainage; hazard of soil blowing. 


High available water capacity; mod- 
erate water intake rate. 


Moderate available water capacity; 
moderately rapid water intake rate; 
runoff and erosion hazard on mod- 
erately sloping soils. 


Low available water capacity; mod- 
erately rapid water intake rate; 
poor drainage; cobblestones and 
stones in а few areas. 


Low available water capacity; rapid 
water intake rate; somewhat poor 
drainage; hazard of soil blowing. 


Low available water capacity; rapid 
water intake rate; poor drainage. 


Low available water capacity; rapid 
water intake rate; poor drainage; 
hazard of soil blowing. 
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Terraces and diversions 


Soil features affecting—Continued 


Farm ponds 


Grassed waterways 


Reservoir area 


Embankment 


Slopes of 2 to 6 percent. ...... 


Not needed: nearly level. ... 


Not needed: nearly level_____ 


Not needed: nearly level..... 


Slopes of 0 to 6 регсеві ------ 


Not needed: nearly level... 


Not needed: nearly level..... 


Slopes of 2 to 18 percent; 

slopes are too steep and 
irregular in many areas; 
runoff and erosion hazard; 
cobblestones in some areas; 
cuts expose gravelly sand 
in places. 


Not needed: nearly level... 


Not needed: nearly level... 
Not needed: nearly level_____ 
Not needed: nearly level. --- 


Seasonal] high water table; 
moderately rapid seepage 
rate; flood hazard. 


Not needed: nearly level...... 


Not needed: High water table; moderately 


nearly level______ 
rapid seepage rate; flood 
hazard. 


Not needed: High water table; moderate 
seepage rate; sides of pond 


unstable when wet. 


nearly level... 


Seasonal high water table; 
moderate to slow seepage 
rate. 


No unfavorable features. -- ----- 


Not needed: High water table; rapid seep- 
age rate; organic materia! 
and mar! unstable; flotation 


hazard. 


nearly level...... 


Moderate to slow seepage 
rate; flood hazard. 


Not needed: 


nearly level... 


Moderate seepage rate in sub- 
soil, rapid seepage rate in 
underlying material; seal 
blanket required if under- 
lying material is exposed. 


Runoff and erosion hazards; 
cobblestones in some areas. 


Not needed: High water table; rapid seep- 
age rate; suited for pit-type 


ponds. 


nearly level____.- 


Not needed: Seasonal high water table; 


nearly Їеуе! _____ 
rapid seepage rate. 


High water table; rapid seep- 


nearly Їеүе! 
age rate; flooding. 


-| High water table; rapid seep- 
age rate; sides of pond un- 
stable. 


nearly level... 


Moderate to slow seepage rate___| Fair stability and compaction 


characteristics; slow seepage 
rate. 


Good stability; fair to good 
compaction characteristics; 
moderate seepage rate; 
piping hazard. 


Good stability; fair to good 
compaction characteristics; 
moderate seepage rate; 
piping hazard. 


Poor to fair stability and com- 
paction characteristics; mod- 
erate seepage rate; piping 
hazard. 


Fair stability and compaction 
characteristics; slow seepage 
rate. 


Unstable organic material and 
marl; not suitable. 


Poor stability and compaction 
characteristics; moderate to 
Slow seepage rate; piping 
hazard. 


Good stability; fair to good 
compaction characteristics in 
subsoil, variable stability and 
compaction characteristics in 
underlying material; moder- 
ate to rapid seepage rate; 
cobblestones in some areas. 


Good stability ; fair to good 
compaction characteristics in 
subsoil, fair to poor stability 
and compaction character- 
istics in underlying material; 
moderate to rapid seepage 
rate; piping hazard. 


Good stability; fair to good 
compaction characteristics in 
subsoil, fair to poor stability 
and compaction character- 
istics in underlying material; 
moderate to rapid seepage 
rate; piping hazard. 


Fair stability and compaction 
characteristics; rapid seepage 
rate; piping hazard. 


Poor stability; fair to poor com- 
paction characteristics; 
rapid seepage rate; piping 
hazard. 
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ТављЕ 8.—Engineering 


Soil series and map symbols 


Soil features affecting— 


Agricultural drainage 


irrigation 


Gravelpits: Gp 
Properties variable; onsite investigation 
needed. 


losco: ЛЕА: ЊА ааа. 


Tosco, deep variant: Iv___..-._------------------ 


Kendallville: KhB, KhB2, KhC, KhC2___ 
Kibbie: КпА, Кав_____________________________ 
Пе оо ао асо а 


Марред only with Ее] and Abscota soils. 


Lapeer: LmB, ос2_________________________-- 


Lenawee: Ln... 


Linwood: slo «гака o tans E a, seen ce 


Locke: ПБА, ЗВ сэх сг EA 


Macomb: 


Made land: Md. 
Properties variable; onsite investigation needed. 


Mancelona: Мед, MeB____-----_--------------- 


Somewhat poor drainage; seasonal 
high water table; rapid perme- 
ability in the upper part of subsoil, 
moderately slow permeability in 
lower part of subsoil and in under- 
lying material; cobblestones and 
stones in some areas; ditchbanks 
unstable. 


Somewhat poor drainage; seasonal 
high water table; rapid to moder- 
ately slow permeability; ditchbanks 
unstable. 


Good drainage; moderate to moder- 
ately slow permeability; wet depres- 
sions in some areas. 


Somewhat poor drainage; seasonal 
high water table; moderate perme- 
ability; fine soil material clogs tile 
in places; ditchbanks unstable. 


Good drainage; moderately rapid 
permeability. 


Good drainage; moderate permea- 
bility. 


Poor drainage; high water table; 
moderately slow permeability; wet 
depressions in some areas. 


Very poor drainage; high water table; 
moderately rapid permeability in 
organic material, moderate permea- 
bility in underlying material; 
organic material subsides if over- 
drained; controlled drainage 
desirable. 


Somewhat poor drainage; seasonal 
high water; moderate permeability. 


Somewhat poor drainage; seasonal 
high water table; moderately slow 
permeability; wet depressions in 
some areas. 


Good drainage; moderately rapid 
permeability. 


Low to moderate available water 
capacity; rapid water intake rate; 
somewhat poor drainage; cobble- 
stones and stones in some areas; 
hazard of soil blowing. 


Low to moderate available water ca- 
pacity; rapid water intake rate; 
somewhat poor drainage; hazard of 
soil blowing. 


High available water capacity; mod- 
erate water intake rate; runoff and 
erosion hazard on sloping soils. 


High available water capacity; mod- 
erate water intake rate; somewhat 
poor drainage. 


Moderate available water capacity; 
moderately rapid water intake rate. 


Moderate available water capacity; 
moderate water intake rate; runoff 
and erosion hazard on sloping soils. 


High available water capacity; slow 
water intake rate; poor drainage. 


Very high available water capacity; 
rapid water intake rate; very poor 
drainage. 


Moderate available water capacity; 
moderate water intake rate; some- 
what poor drainage. 


High available water capacity; 
moderate water intake rate; some- 
what poor drainage. 


Low available water capacity; rapid 
water intake rate; hazard of soil 
blowing. 
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Soil features affecting— Continued 


Теттасев and diversions 


Farm ponds 


Grassed waterways 


Reservoir area 


Embankment 


Not needed: nearly level..... 


Not needed: nearly level... 


Slopes of 2 to 12 percent; run- 
off and erosion hazard. 


Seasonal high water table... 

Not needed: nearly level..... 

Slopes of 2 to 12 percent; 
runoff and erosion hazard. 


Not needed: nearly level. ... 


Not needed: nearly level..... 


Seasonal high water table..... 


Seasonal high water table.____ 


Slopes of 0 to 6 percent; 
cuts expose gravelly sand 
in places. 


Not needed: nearly јеуе!._____ Seasonal high water table; 
moderately rapid seepage 
rate. 

Not needed: nearly level...... Seasonal high water table; 
moderately rapid seepage rate. 

Runoff and erosion hazard... Moderate seepage rate. -------- 

Seasonal high water table ...... Seasonal high water table; 
moderate seepage rate; sides 
of pond unstable when wet. 

Not needed: nearly level...... Moderately rapid seepage rate; 
flood hazard. 

Runoff and erosion hazard. .---- Moderate seepage rate. --- ----- 

Not needed: nearly level___..- High water table; slow seepage 
rate. 

Not needed: nearly level...... High water table; rapid seep- 
age rate; organic material 
unstable; flotation hazard. 

Seasonal high water table____.--| Seasonal high water table; 
moderate seepage rate. 

Seasonal high water бабів- ------ Seasonal high water table; 


moderate seepage rate. 


Low natural fertility and 
available water capacity; 
difficult to vegetate. 


Rapid seepage rate; too sandy 
and porous to hold water 
unless seal blanket is used. 


Fair stability and compaction 
characteristics in upper part 
of subsoil, fair to good sta- 
bility and compaction char- 
acteristics in lower part of 
subsoil and underlying 
material; moderate to slow 
seepage rate; stones in ItA 
unit. 


Fair to good stability and com- 
paction characteristics; slow 
seepage rate; piping hazard. 


Fair to good stability and com- 
paction characteristics; mod- 
erate to slow seepage rate. 


Poor to fair stability and com- 
paction characteristics; mod- 
erate seepage rate; piping 
hazard. 


Good stability and compaction 
characteristics; moderate 
seepage rate; piping hazard. 


Good stability and compaction 
characteristics; moderate 
seepage rate; piping hazard. 


Fair to good stability and 
compaction characteristics: 
slow seepage rate. 


Unstable organic material; 
not suitable; fair to good 
stability and compaction 
characteristics in under- 
lying material; slow seepage 
rate. 


Good stability; fair to good 
compaction character- 
istics; moderate seepage 
rate; piping hazard. 


Fair to good stability and. 
compaction characteristics; 
slow seepage rate. 


Good stability ; fair to good 
compaction characteristics 
in subsoil, variable sta- 
bility and compaction 
characteristics in under- 
lying material; moderate to 
rapid seepage rate; piping 
hazard. 
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TABLE 8.—Engineering 


Soil features affecting— 


Soil series and map symbols 
Agricultural drainage 


Irrigation 


Matherton: MmA, MmB, МпА, МпВ. -_--------- Somewhat poor drainage; seasonal 
high water table; moderate 
permeability in subsoil, very rapid 
permeability in the underlying 


material; ditchbanks unstable. 


Good drainage; rapid permeability 
in upper part of subsoil, moderately 
slow permeability in the lower 
part of subsoil and.in underlying 


Menominee: MoB, МоС--.----------------------- 


material. 

Metamora: МгА, MsA, MsB_.-..--------------- Somewhat poor drainage; seasonal 
high water table; moderately rapid 
permeability in upper part of sub- 
soil, moderately slow permeability 
in lower part of subsoil and in 
underlying material. 

Miami: MuB, MuB2, Мис, MuC2, MuD2, MuE2, | Good drainage; moderate permeability; 

MvD3. wet depressions in some areas. 
Mine pits: Mw. 
Properties variable; onsite investigation needed. 
Newaygo: NyB__-_--.-..-..------------------- Good drainage; moderate permeability 
7 У in subsoil, rapid permeability in 
underlying material. 
Ottokee: ОКА со ои e ва ан Бани Moderately good drainage; rapid 


permeability. 


зОмозво: OmB, OmC, OmD2 


Good drainage; moderately rapid 
For Miami part, see Miami series 


permeability in upper part of sub- 
soil, moderately slow permeability in 
lower part of subsoil and in under- 
lying material. 


Good drainage; rapid permeability... 


Plainfield, slightly acid variant: PfB, РЮ-........... 


Richter: BRASS eae ga Somewhat poor drainage; seasonal 
high water table; moderately rapid 
permeability. 

rl DNE. uec CE Poor drainage; moderate permeability 


in subsoil, very rapid permeability 
in underlying material; ditchbanks 
unstable. 


Moderate available water capacity; 
moderate water intake rate; some- 
what poor drainage. 


Low to moderate available water 
capacity; rapid water intake rate; 
runon and erosion hazard on sloping 
soils. 


High available water capacity; mod- 
erately rapid water intake rate; 
somewhat poor drainage. 


High available water capacity; mod- 
erate water intake rate; runoff and 
erosion hazard on sloping soils. 


Moderate available water capacity; 
moderate water intake rate. 


Low available water capacity; rapid 
water intake rate; hazard of soil 
blowing. 


Moderate available water capacity; 
moderate water intake rate; runoff 
and erosion hazard on sloping soils. 


Low available water capacity; rapid 
water intake rate; hazard of soil 
blowing. 


Moderate available water capacity; 
moderately rapid water intake rate; 
somewhat poor drainage. 


Moderate available water capacity; 
moderate water intake rate; poor 
drainage. 
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Soil features affecting—Continued 


Terraces and diversions 


Grassed waterways 


Farm ponds 


Reservoir area 


Embankment 


Seasonal high water table... 


Slopes of 2 to 12 percent; 
sandy soil; difficult to 
vegetate. 


Seasonal high water table_ _ _ _ _ 


Slopes of 2 to 25 percent; 
lopes too steep and irregular 
in many areas; runoff and 
erosion hazard. 


Slopes of 2 to 6 percent; cuts 
expose gravelly sand in 
places. 


Not needed: 


Slopes of 2 to 18 percent; 
Slopes too steep and irregular 
in а few areas; runoff and 

erosion hazard. 


Зіорев of 2 to 12 percent; 
sandy soil, difficult to 
vegetate. 


Not needed: 


Not needed : 


nearly level... 


nearly level..... 


nearly level... 


Seasonal high water table; 
moderate seepage rate in 
subsoil, very rapid seepage 
rate in underlying material; 
Seal blanket required if 
underlying material is 
exposed. 


Seasonal high water table. .---- 


Low to moderate available 
water capacity; low natural 
fertility; medium runoff in 
some areas; difficult to 
vegetate. 


Seasonal high water table ...--- 


Rapid seepage rate in upper 
part of sandy material, slow 
seepage rate in lower part of 
loamy material; sides of 
ponds unstable when wet. 


Seasonal high water table; 
moderate seepage rate. 


Runoff and erosion hazard... Moderate to slow seepage rate... 


Moderate seepage rate in sub- 
soil, rapid seepage rate in 
underlying material; seal 
blanket required if under- 
lying material is exposed. 


No unfavorable features ....... 


Not needed: nearly level...... Rapid seepage rate; too sandy 
and porous to hold water 


unless seal blanket is used. 


Runoff and erosion hazard... Moderate to slow seepage rate... 


Low natural fertility and 
available water capacity; 
difficult to vegetate. 


Rapid seepage rate; too sandy 
and porous to hold water 
unless seal blanket is used. 


Not needed: nearly level. ..--- Seasonal high water table; 
moderately rapid seepage 
rate. 

Not needed: nearly level...... High water table; moderate 


seepage rate in subsoil, very 
rapid seepage rate in under- 
lying material; suited for 
pit-type ponds. 


Fair to good stability and 
compaction characteristics 
in subsoil, variable sta- 
bility and compaction 
characteristics in underly- 
ing material; moderate to 
rapid seepage rate; piping 
hazard. 


Fair to good stability and 
compaction characteristics ; 
slow seepage rate; piping 
hazard. 


Fair to good stability and 
compaction characteristics; 
slow seepage rate. 


Fair stability and compaction 
characteristics; slow seepage 
rate. 


Fair to good stability and 
compaction characteristics 
in the subsoil, variable 
stability and compaction 
characteristics in underlying 
material; moderate to rapi: 
seepage rate. 


Fair to poor stability and 
compaction characteristics ; 
rapid seepage rate; piping 
hazard. 


Fair to good stability and 
compaction characteristics; 
moderate to slow seepage 
rate. 


Poor stability; poor to fair 
compaction characteristics; 
rapid seepage rate. 


Good stability; fair to good 
compaction characteristics; 
moderate seepage rate; 
piping hazard. 


Fair to good stability and 
compaction characteristics 
in subsoil, variable stability 
and compaction characteris- 
tics in underlying material; 
moderate to rapid seepage 
tate. 
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TABLE 8.— Engineering 


Soil features affecting— 
Soil series and map symbols 
Agricultural drainage Irrigation 
Somewhat poor drainage; seasonal High available water capacity; mod- 
high water table; moderate permea- erate water intake rate; somewhat 
bility; flooding hazard. poor drainage. 

іони ~ Sic сове ось aê Poor drainage; high water table; High available water capacity; mod- 
moderate permeability; flooding erate water intake rate; poor 
hazard. drainage. 

Spinks: SpA, SpB, SpC, SpD.------------------- Good drainage; moderately rapid Low available water capacity; rapid 
permeability. water intake rate; вої! blowing. 

Tàwsas: "Ћао a a сива њива нека Very poor drainage; high water table; | Very high available water capacity; 
moderately rapid permeability in rapid water intake rate; very poor 
organic material, rapid permeability drainage; hazard of soil blowing. 
in underlying material; organic 
material subsides when overdrained; 
controlled drainage desirable; 
ditchbanks unstable. 

Tuscola: TEB a ЫЕнснЬнЫ Moderately good drainage; High available water capacity; 
moderate permeability; wet moderate water intake rate; 
depressions in some areas. runoff and erosion hazard. 

Wallkill: Wa.--.-.----------------------------- Very poor drainage; high water High to very high available water 
table; moderate permeability in capacity; moderate water intake 
subsoil, moderately rapid perme- rate; very poor drainage. 


ability in underlying material; 
organic material has poor 
stability and subsides; wet 
depressions in some areas. 


Wasepi: Somewhat poor drainage; seasonal Low available water capacity; 
high water table; moderately moderately rapid water intake 
rapid permeability; cobblestones rate; somewhat poor drainage. 


jn some areas; ditchbanks 
unstable. 
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Soil features affecting— Continued 


‘Terraces and diversions 


Grassed waterways 


Farm ponds 


Reservoir area 


Embankment 


Not needed: 
nearly level. 


Not needed: 


Slopes of 0 to 18 percent; 
sandy soil, difficult to 
vegetate. 


Not needed: nearly level 


Hazard of егозіоп------- 


Not needed; nearly level_ 


Seasonal high water table. 


nearly level..... 


Not needed: nearly level...... 


Not needed: nearly level. ----- 


Low available water capacity 
and natural fertility ; diffi- 
cult to vegetate. 


Not needed: nearly јеуе!______ 


Erosion hazard................ 


No unfavorable іеабитез- - -.---- 


Low available water capacity; 
seasonal high water table. 


Seasonal high water table; 
moderate to slow seepage 
rate; flooding hazard. 


High water table; moderate to 
Slow seepage rate; flooding 
hazard. 


Rapid seepage rate; too sandy 
and porous to hold water 
unless seal blanket is used. 


High water table; rapid seep- 
age rate; organic material 
unstable; flotation hazard. 


Moderate seepage rate; sides 
of ponds are unstable when 
wet. 


High water table; slow seepage 
rate in subsoil, rapid seepage 
rate in underlying material. 


Seasonal high water table; 
moderately rapid seepage 
rate in subsoil, rapid seepage 
rate in underlying material; 
seal blanket required if 
underlying material is 


exposed. 


Poor stability and compaction 


characteristics; moderate 
seepage rate; piping hazard. 


Poor stability and compaction 


characteristics; moderate 
seepage rate; piping hazard. 


Fair to poor stability and 


compaction characteristics; 
rapid seepage rate; piping 
hazard. 


Unstable organic material, not 


suitable; fair to poor stability 
and compaction characteristics 
in underlying material; 

rapid seepage rate; piping 
hazard. 


Poor stability and compaction 


characteristics; moderate 
seepage rate; piping hazard. 


Fair to poor stability and 


compaction characteristics; 
moderate seepage rate in 
subsoil; underlying organic 
material not suitable. 


Good stability and fair to 
ood compaction character- 
istics in subsoil, poor 

stability and fair to poor 
compaction characteristics 
in underlying material; 
moderate to rapid seepage 
rate; piping hazard. 
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Formation and Classification 
of the Soils ° 


"This section explains how the factors of soil formation 
have affected development of the soils in Shiawassee 
County. It also explains the system of soil classification 
and binds each soll series in the various classes of the 
system. 

Terms common in the current classification system that 
ате used in this section are defined in the Glossary at 
the back of this survey or in *Soil Classification, a Com- 
prehensive System" and its supplements 


Factors of Soil Formation 


Soil forms through the interaction of five major factors: 
the physical and mineralogical composition of the parent 
material; the plant and animal life on and in the soil ; the 
climate under which the soil material has accumulated 
and existed since accumulation; the relief, or lay of the 
Jand; and the length of time the forces of soil formation 
have acted on the parent material. 

Climate and plant and animal life are the active factors 
in soil formation. They slowly change the parent material 
into a natural body of soil that has genetically related 
layers, called horizons. The effects of climate and plant 
and animal life are conditioned by relief. The nature of 
the parent material also affects the kind of soil profile 
that is formed and, in extreme cases, determines it almost. 
entirely. Finally, time is needed for changing the parent 
material into a soil profile. It may be much or little, but 
some time is required for differentiation of soil horizons. 
Generally, a long time is required for the development 
of distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can 
be made regarding the effect of any one factor unless 
conditions are specified for the other four. Many of the 
processes of soil development are unknown. 


Parent material 


Parent material is the unconsolidated mass in which a 
soil is formed. The parent material of the soils of Shiawas- 
see County was deposited by glaciers or by melt water 
from the glaciers that covered the county about 10,000 to 
12,000 years ago. Some of this material has been reworked 
and redeposited by subsequent water and wind action. 
Parent material determines the limits of the chemical 
and mineralogical composition of the soil. Although the 
parent material is of common glacial origin, its properties 
vary greatly, even within smell areas, depending on how 
the material was deposited. The dominant parent mate- 
rial in Shiawassee County was deposited as glacial till, 
outwash deposits, lacustrine deposits, alluvium, and 
organic material. 

lacial till is material laid down directly by glaciers 
by a minimum of water action. It consists of particles of 
different sizes that are mixed together. The small pebbles 
in glacial till have sharp corners, indicating that they 
have not been worn by water washing. The glacial till in 
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Shiawassee County is calcareous and friable or firm. Its 
texture is sandy loam, loam, or clay loam. An example 
of soils formed in glacial till are those of the Conover 
series. These soils are loamy in texture and have well- 
developed structure. 

Outwash material is deposited by running water from 
melting glaciers. The size of the particles that make up 
outwash material varies according to the speed of the 
stream of water that carried them. When the water slows 
down, the coarser particles are deposited. Finer particles, 
such as very fine sand, silt, and clay, can be carried by 
slowly moving water. Outwash deposits generally consist 
of layers of particles of similar size. Sandy loam, sand, 
gravel, and other coarse particles are the dominant tex- 
tures. The Mancelona soils, for example, formed in 
deposits of outwash material in Shiawassee County. 

acustrine material is deposited from still, or ponded, 
glacial melt water. Because the coarser fragments drop 
out of moving water as outwash, only the finer particles, 
such as very fine sand, silt, and clay, remain to settle out 
in still water. Lacustrine deposits are loamy in texture. 
In Shiawassee County soils that formed in lacustrine 
deposits typically have a loamy texture. The Lenawee 
series is an example of soils formed in lacustrine material. 

Alluvium material is deposited by floodwaters of pres- 
ent streams in recent time. This material ranges in tex- 
ture, depending on the speed of the water from which it 
was deposited. The alluvium deposited along a swift 
stream, such as the Maple River, is therefore coarser in 
texture than that deposited along a slow, sluggish stream, 
such as the Shiawassee River. Examples of alluvial soils 
are those of the Abscota and Sloan series. 

Organic material is made up of deposits of plant 
remains. After the glaciers retreated, water was left 
standing in depressions in outwash plains, lake plains, 
and till plains. Grasses and sedges growing around the 
edges of these lakes died out, and the dead plants fell to 
the bottom. Because of wetness of the areas, the plants 
did not decom but remained around the edge of the 
lake. Later, white-cedar and other water-tolerant trees 
grew in the areas. As these trees died, the residue became 
a part of the organic accumulation. The lakes were even- 
tually filled with organic material and developed into 
areas of muck and peat. In some of these areas, the plant 
remains subsequently decomposed. In other areas, the 
material has changed little since deposition. Soils of the 
Carlisle series are an example of soils formed in organic 
material. 


Plant and animal life 


Plants have been the principal organism influencing 
the soils in Shiawassee County ; however, bacteria, fungi, 
earthworms and the activities of man have also been 
important. The chief contribution of plant and animal 
life is the addition of organic matter and nitrogen to the 
soil. The kind of organic material on and in the soil 
depends on the kind of plants that grew on the soil. The 
remains of these plants accumulate on the surface, decay, 
and eventually become organic matter. Roots of the 
plants provide channels for downward movement of 
water through the soil and also add organic matter as 
they decay. Bacteria in the soil help to break down the 
organic matter so that it can be used by growing plants. 
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The vegetation in Shiawassee County was mainly 
deciduous forest. Differences in natural soil drainage, and 
minor difference in parent material affected the composi- 
tion of the forest species. 

In general, the well-drained soils of the uplands, such 
as the Lapeer, Owosso, and Miami soils, were mainly 
covered with hardwoods and pines. A few wet soils also 
had sphagnum and other mosses that contributed sub- 
stantially to the accumulation of organic matter. The 
Carlisle and Linwood soils developed under wet condi- 
tions and contain considerable amounts of organic mat- 
ter. The soils that formed under dominantly forest 
vegetation generally have less total accumulated organic 
matter than soils in other parts of the county that formed 
under dominantly grass vegetation. 


Climate 


Climate is important in the formation of soils. It deter- 
mines the kind of plant and animal life on and in the 
soil. It determines the amount of water available for 
weathering of minerals and the transporting of soil mate- 
rials, Climate, through its influence on temperatures in 
the soil, determines the rate of chemical reaction that 
oceurs in the soil These influences are important, but 
they affect large areas rather than a relatively small area, 
such as a county. 

The climate of Shiawassee County is cool and humid. 
Presumably, it is similar to that in existence when the 
soils formed. The soils of this county differ from soils 
formed in a dry, warm climate or from those that formed 
in a hot, moist climate. Climate is uniform throughout the 
county, pr n its effect is modified locally by topog- 
raphy. The differences in the soils of Shiawassee County 
result to only a minor extent from differences in climate. 


Relief 


Relief, or topography, has а marked influence on the 
soils of Shiawassee Count » through its influence on 
natural drainage, erosion, plant cover, and soil tempera- 
ture. The slope ranges from nearly level to steep. Natural 
soil drainage ranges from good on the ridgetops to very 
poor in the depressions. 

Relief influences the formation of soils by affecting 
runoff and drainage; drainage in turn, through its effect 
on aeration of the soil, determines the color of the soil. 
Runoff of water is greatest on the steeper soils, but in 
low areas, water is temporarily ponded. Water and air 
move freely through soils that are well drained but slowly 
through soils that are very poorly drained. In soils that 
are well aerated, the iron and aluminum compounds that 
give most soils their color are brightly colored and oxi- 
dized. In poorly aerated soils the color is a dull gray, and 
the soil is mottled. The Lapeer soils are examples of 
well-drained, well-aerated soils, and the Brookston soils 
are examples of poorly aerated, poorly drained soils. 
Time 

Time, generally a long time, is required by the agents 
of soil formation to form distinct horizons in the soil from 
parent material. Differences in length of time that parent 
material has been in place are commonly reflected in the 
degree of development of the soil profile. Some soils 
develop rapidly, others slowly. 
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The soils of Shiawassee County range from young to 
mature. The glacial deposits in which many of the soils 
formed have been exposed to soil-forming factors for a 
long enough time to allow distinct horizons to develop 
within the profile. Some soils, however, formed in recent 
alluvial sediment that has not been in place long enough 
for distinct horizons to develop. 

The Cohoctah soils are examples of young soils that 
formed in alluvial material. The Conover and Kibbie 
soils are examples of the effect of time on leaching of lime 
from the soil. The Kibbie soils were submerged under 
glacial lake water and protected from leaching; they are 
effervescent at a depth of 26 inches. By contrast, the 
Conover soils were above water and subject to leaching; 
they are leached of lime to a depth of 36 inches. The 
Miami soils are examples of mature soils that formed in 
glacial till. 


Differentiation of Soil Horizons 


Several processes were involved in the formation of 
horizons of the soils of Shiawassee County. These proc- 
esses are accumulation of organic matter; leaching of 
lime (calcium carbonates) and other bases; reduction 
and transfer of iron; and formation and translocation of 
silicate clay minerals. In most soils of Shiawassee County 
more than one of these processes have been active in 
the development of soil horizons. 

Organic matter accumulates at the surface to form an 
Al horizon. The A1 horizon is mixed into a por layer 
(Ap) when the soil is plowed. In the soils of Shiawassee 
County, the organic-matter content of the surface layer 
ranges from high to low. The Brookston soils are exam- 
ples of soils that have a high organic-matter content in 
the surface layer, and the slightly acid variant of Plain- 
field soils are examples of soils that have а low organic- 
matter content. 

Leaching of carbonates and other bases has occurred 
in most of the soils. Soil scientists generally agree that 
leaching of bases in soils commonly precedes transloca- 
tion of silicate clay minerals. Many of the soils are 
moderately to strongly leached. For example, the Cono- 
ver soils are leached of carbonates to а depth of 36 
inches. 

Reduction and transfer of iron, а process called gley- 
ing, is evident in the somewhat poorly drained, poorly 
drained, and very poorly drained soils. The gray color in 
the subsoil horizons indicates the reduction and loss of 
iron. Brookston soils are examples of gleyed soils. Some 
horizons contain mottles, indicating a segregation of iron. 
This process has taken place in Locke and Gladwin soils. 

In some soils the translocation of clay minerals has con- 
tributed to horizon development. The  eluviated 
(leached) A2 horizons above the illuviated (accumula- 
tion) B horizons have platy structure, are lower in con- 
tent of clay, and generally are lighter in color. The B 
horizons generally have an accumulation of clay (clay 
films) in pores and on surfaces of peds. Probably, car- 
bonates and soluble salts are leached out of these soils to 
a considerable extent before translocation of silicate clay 
takes place. The Lapeer soils are examples of soils where 
translocated silicate clays have accumulated in the B 
horizon in the form of clay films. 
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In some soils ої Shiawassee County, iron, aluminum, 
and humus have moved from the surface layer to the B 
horizon. The Gladwin, Iosco, and Mancelona soils are 
examples of soils that have translocated iron, aluminum, 
and humus. 


Classification of the Soils 


Classification consists of an orderly grouping of soils 
according to a system designed to make it easier to re- 
member soil characteristics and interrelationships. Classi- 
fication is useful in organizing and applying the results of 
experience and research. Soils are placed in narrow 
classes; the many thousands of classes are then grouped 
into progressively fewer and broader classes in succes- 
sively higher categories, so that information can be ap- 
plied to large geographic areas. 

The comprehensive classification system [(), the sys- 
tem currently used, was adopted by the National 
Cooperative Soil Survey in 1965. This system is under 
continual study. Readers interested in development of 
the system should search the latest available literature. 

The current system of classification has six categories. 
Beginning with the most inclusive, these categories are 
the order, the suborder, the great group, the subgroup, 
the family, and the series. The criteria for classification 
are soil properties that are observable or measurable, 
but the properties are selected so that soils of similar 
genesis are grouped together. The placement of some soil 
series in the current system of classification, particularly 
in families, may change as more precise information be- 
come: а 2 
Table 9|shows the classification of each soil series of 
lawassee County by family, subgroup, and order, ac- 
cording to the current system. Brief explanations of the 
six categories follow. 

Овокв.-Теп soil orders are recognized. They are 
Entisols, Vertisols, Inceptisols, Aridisols, Mollisols, 
Spodosols, Alfisols, Ultisols, Oxisols, and Histosols. The 
properties used to differentiate the soil orders are those 
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that tend to give broad climatic groupings of soils. Two 
exceptions to this are Entisols and Histosols, which occur 
in many different climates. Six of the orders are repre- 
sented in Shiawassee County: Alfisols, Entisols, Histo- 
sols, Inceptisols, Mollisols, and Spodosols. 

Alfisols are soils that have a clay-enriched B horizon 
that is high in base saturation. Celina, Lapeer, and Miami 
soils represent the Alfisols in Shiawassee County. 

Entisols are recent soils; they lack genetic horizons or 
have only the beginnings of such horizons. The Brevort 
soils are examples of Entisols in Shiawassee County. 

Inceptisols are generally on young but not recent land 
surfaces. Eel soils are examples of Inceptisols. 

Mollisols are soils that have a thick, dark-colored sur- 
face layer. Brookston soils are an example of Mollisols in 
the county. 

Spodosols are soils that have a B horizon enriched with 
iron, aluminum, and humus. In Shiawassee County 
Spodosols are represented by the Gladwin, Iosco, and 

ancelona soils. 

Histosols are soils formed in organic material. They 
include soils commonly called muck, peat, organic soils, 
and bog soils. Carlisle soils are an example of Histosols 
in Shiawassee County. 

SusonpER.—Each order is divided into suborders, 
mainly on the basis of soil characteristics that result in 
grouping soils according to genetic similarity. The cli- 
matic range is narrower than that of the order. The prop- 
erties used are mainly those that reflect the presence or 
absence of waterlogging or differences in climate or 
vegetation. 

REAT GROUP.—Each suborder is divided into great 
groups on the basis of similarity in the kind and sequence 
of major horizons and in major soil properties. The hori- 
zons considered are those in which clay, iron, or humus 
have accumulated and those in which pans that interfere 
with the growth of roots and the movement of water have 
formed. Fhe properties are soil temperature and major 
differences in chemical composition (mainly calcium, 
magnesium, sodium, and potassium). 


Тавље 9.— Classification of soil series by higher categories 


{Аз of March 1971; subject to change as more precise information becomes available] 


Series Family Subgroup Order 
Арвсоїа.........П----------- Mixed, mesic......... Туре Udipsamments.. -| Entisols. 
Algansee ! -| Mixed, mesic. - a Aquic Udipsamments -| Entisols. 
Barry.......... --.| Fine-loamy, mixed, mesic_ Турк Argiaquolls- - - -| Mollisols. 
Barry, bedrock variant Fine-loamy, mixed, mesic- -| Туре Argiaquolls. . - -| Mollisols. 
Belding !....... -| Coarse-loamy, mixed, frigid. -| Айе Haplaquods...... -| Spodosols. 
Berville.. -| Fine-loamy, mixed, mesic- -| Туре Argisquolls..... .| Mollisols. 
Boyer...... -| Coarse-loamy, mixed, mesic -| Туре Hapludalfs____ -| Alfisols. 
Breckenridge ! -| Coarse-loamy, mixed, nonacid, frigid. ---| Mollic Haplaquepts__ -| Inceptisols. 
Brevort }_____ -| Sandy over loamy, mixed, nonacid, frigid...| Моше Haplaquents.. -| Entisols. 
Brookston- - -| Fine-loamy, mixed, mesic. --.| Typic Argiaquolls. _ _ -| Mollisols. 
Carlisle 3... -| Euie, тезіс.------------ -| Туре Medisaprists.... .| Histosols. 
Celina 1. - -| Fine, mixed, mesic_._____ -| Aquic Hapludalfs. |... .. -| Alfisols. 
Ceresco 1... -| Coarse-loamy, mixed, mesic_ -| Fluvaquentic Hapludolls_ -| Mollisols. 
Cohoctah ! Coarse-loamy, mixed, mesic_ -| Fluventic Haplaquolls. . -| Mollisols. 
Colwood... Fine-loamy, mixed, mesic. Туре Haplaquolls_ Mollisols. 
Сопоуег Fine-loamy, mixed, mesi Udollic Ochraqualfs Alfisols. 
Edwards 2__ Marly, euic, mesic. Limnic Medisaprists__ Histosols. 


See footnotes at end of table, 
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TABLE 9.—Classification of soil series by higher categories —Continued 


Series Family Subgroup Order 
Fine-loamy, mixed, mesic----------------- Fluvaquentic Eutrochrepts......... Inceptisols. 
Fine-oamy over sandy or sandy-skeletal, | Typic Hapludalfs------------------ Alfisols. 
mixed, mesic. 
Coarse-loamy, mixed, тев... Typic Haplaquolls. -| Mollisols. 
Sandy, mixed, frigid- - -.| Alfic Haplaquods.. - Spodosols. 
Mixed, mesic_- -- --| Моше Psammaquents. -| Entisols. 
Sandy, mixed, mesic --| Typic Haplaquolls. .. - -| МоШво!в. 
Sandy over loamy, mixed, fri; -.| Aqualfic Haplorthods_ -| Spodosols, 
Sandy over loamy, mixed, mesi -.| Aqualfic Haplorthods_ -| Spodosols. 
Fine-loamy, mixed, тезіс--- -4| Typic Hapludalfs__- -| Alfisols. 
Fine-loamy, mixed, mesi: -.| Aquollic Hapludalfs. -| Alfisols. 
Coarse-loamy, mixed, mesi -.| Fluventic Hapludoll: -| Mollisols. 
Coarse-loamy, mixed, mes -.| Typic НарїшдаНв.... -| Alfisols. 
Fine, illitic, nonacid, mesic -.| Mollic Haplaquepts.. -| Inceptisols. 
Loamy, mixed, euic, mesic. --| Terric Medisaprists.. -| Histosols. 
Coarse-loamy, mixed, mesi -.| Aquollic Hapludalfs. „| Alfisols. 
Fine-loamy, mixed, mesic- --| Udollic Ochraqualfs. -| Alfisols. 
Mancelona !.. Sandy, mixed, frigid. _--------------- --| Ас Haplorthods- - -| Spodosols. 
Matherton.... Fine-loamy over sandy or sandy-skeletal, | Udollic Ochraqualfs. Alfisols. 
mixed, mesic. 
Menominee 1. .---4-------- Sandy over loamy, mixed, frigid. .......... Alfic Haplorthods.............---- Spodosols. 
Metamora !. Fine-loamy, mixed, mesic. -| Udollic Ochraqualfs. -| Alfisols. 
Miami.. Fine-loamy, mixed, mesic. Typis Hapludalfs. -| Alfisols. 
Newaygo Fine-loamy m sandy or sandy-skeletal, fic Haplorthods Spodosols. 
mixed, frigid. 
Ottokee Mixed, mesic Alfic Udipsamments- .......--.--.- Entisols. 
Owosso. Fine-loamy, mixed, mesi Туре Hapludalfs-__- Alfisols. 
Mixed, тевіс Туре Udipsamments. ------------- Entisols. 
Coarse-loamy, mixed, frigid--------------- Alfic Haplaquods------------------ Spodosols. 
Fine-loamy over sandy or sandy-skeletal, | Typic Argiaquolls. ---------------- ollisols. 
mixed, mesic. 
Fine-loamy, mixed, nonacid, mesic........- Aerie Fluvaquents Entisols. 
Fine-loamy, mixed, mesi Fluventic Haplaquolls__ -| Mollisols. 
Sandy, mixed, mesic Psammentic Hap udalfs -| Alfisols. 
Sandy, mixed, euic. - Terric Borosaprists - - -| Histosols. 
Fine-loamy, mixed, m Тур Наріидаїв. ------- -| Азов. 
Fine-loamy, mixed, попа apto-Histic Fluvaquents- -| Entisols. 
Coarse-loamy, mixed, mesic...... Aquollic Hapludalfs___.------------ Alfisols. 


1 These soils are taxadjuncts. The reasons for excluding them from the series with which they are here identified are as follows: 


Algansee.— The matrix colors in the subhorizons are more grayish. 
Belding, Brevort, Gladwin, Iosco, Mancelona, Menominee, Newaygo, Richter, Tawas.—The annual temperature is a few degrees 
warmer. 
Breckenridge.— The annual temperature is a few degrees warmer, the matrix colors of some subhorizons are brighter, and the dark- 
colored surface layer is thicker. 
Celina.— The Bt horizon averages а lower content of clay. 
Ceresco, Cohoctah, Granby.— The dark-colored surface layer is thinner. 
Eel.—The effervescent material within 40 inches of the surface is lacking. 
Fox.— There is generally more gravel in the lower part of the solum. 
Landes.—The surface layer is lighter colored and thinner. 
Locke.—The Btg horizon generally has a higher content of clay. 
Metamora.—The solum is more grayish in the upper part. 
Ottokee.— The cumulative thickness of the Bt bands is greater and mottles are nearer the surface. 
Tuscola.—The solum, 24 to 30 inches in thickness, is thinner and the Bt horizon has more grayish color on surfaces of peds. 
Wallkill.—The loamy material, less than 16 inches thick, is thinner. 
Wasepi.—The matrix color is less brownish in part of the B horizon. n i 
? The classification in this table reflects, for information purposes only, the current placement of the series into the present classification 
of Хн овон: The profile described in this survey as representative of the series does not reflect, this placement in the current classification 
system. 


this category is not shown separately; the 
last word in the name of the subgroup is the name of the 
great group. 

Suscrour.—Each great group is divided into sub- 
groups, one that represents the central (typic) concept 
of the group, and others called intergrades and extra- 
grades. Intergrade subgroups have properties of the 
group and also one or more properties of another great 


group, suborder, or order. Extragrade subgroups have 
properties of the group and also some properties that 
are not diagnostic of another great group, suborder, or 
order. 

Камил. Кат! ез are established within each sub- 
group primarily on the basis of properties important to 
the growth of plants or the behavior of soils when used 
for engineering. Among the properties considered are 


по 


texture, mineralogy, reaction, soil temperature, permeabil- 
ity, depth, slope, consistence, and coa: 

Чентеа. Тһе series is а group of soils that have major 
horizons that, except for texture of surface layer, are 
similar in important characteristics and in arrangement 
in the profile. А. series is commonly given the name of а 
geographic location near the place where soils of that 
Series were first observed and mapped. 


SOIL 


General Nature of the County 


In this section the climate of Shiawassee County and 
the farm statistics are discussed. 'The statistics are taken 
from the Bureau of the Census. 


Climate’ 


The inland location of Shiawassee County away from 
the lakes lessens the influence of the lakes to some extent, 
but this influence has a considerable moderating effect 
on the climate. Prevailing westerly winds are cooled in 
summer and are warmed in winter as they cross Lake 
Michigan. Easterly and northeasterly winds are also 
moderated in crossing Lake Huron and Saginaw Bay. 
Winds from the south move long distances over land sur- 
faces, unaffected by the lakes. Thus, there is a variation 
from a modified maritime to continental climate. 

Data on temperature and precipitation are given in 
[table 10.|Available weather data for the county show that 
the highest temperature recorded was 105° F. on July 9, 


1 NORTON D. STROMMEN, climatologist for Michigan, National 
Weather Service, U.S. Department of Commerce, prepared this 
section. 
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1936, and the lowest was —20° on February 9, 1934 and 
February 20, 1929. An average winter has 5 days when 
the temperature is zero or below. At the other extreme, 
in about one summer in four, temperatures of 100? or 
higher have been recorded, and ап average summer has 
19 days when the temperature is 90? or higher. 

In February 1936, the coldest month on record, the 
average temperature was 14.97, and in August 1947, the 
warmest month on record, the average temperature was 
16.57. The average dates of the last freezing temperature 
їв spring and the first freezing temperature in fall are 
May 12 and October 2, respectively. Probable dates of 
specified temperatures of 32° and lower are given in 

Precipitation is heaviest during the growing season. 
shows that an average of 60 percent of the 
annual total falls during the 6 months, April through 
September. The heaviest average precipitation is in June 
and the second heaviest in May. Further, the table shows 
that the month when the precipitation is lightest 18 Janu- 
ary. The greatest amount of precipitation in a single 
month of record was 8.07 inches in September 1945, and 
the least amount in a single month was 0.22 inch in July 
1930. 'The heaviest intensity of rainfall for а 24-hour pe- 
riod was 3.35 inches on September 4, 1932. 

The average snowfall in Owosso is 37.2 inches, which 
is about the same as in other places in centra] Michigan 
but only about half that in the so-called Lake Michigan 
snow belt along the western side of the Lower Peninsula. 
On the average, 7 months of the year have measurable 
amounts of snow. The months of heaviest snowfall are 
January and February. In January the average is 9.0 
inches and in February, is 8.3 inches. The heaviest snow- 
fall reported in а single day was 11.0 inches on March 20, 
1940. 


TABLE 10.— Temperature and precipitation data 
[Based on records аб Owosso, Shiawassee County. Period of record, 1935-1964] 


"Temperature Precipitation 
‘Two years in 10 will have One year in 10 
at least 4 days with— ill have— Average 
Month Days | depth of 
Average Average Ауег- with snow on 
daily daily Maximum Minimum age snow |days with 
maximum minimum | temperature | temperature | total Less More cover Snow 
equal to equal to than— | than— cover 
or higher or lower 
than— than— 
^F. ЫГ 2 oF. oF. Inches Inches Inches Number Inches 
32.6 17.1 47 -2 1.65 0.9 3.0 20 4.1 
34. 4 16. 8 47 —3 1.71 .8 2.5 20 5.8 
43.4 24.5 63 7 2.08 .9 3.0 9 4.1 
57.6 34. 6 81 22 2. 79 1.0 4. 4 1 2.2 
69. 7 45.3 84 32 3.24 12 5.9 о 0 
79.9 55.5 90 42 3. 66 1.9 5.1 0 0 
84.9 59.7 94 48 2.65 1.1 4.1 0 0 
82.9 57.7 93 46 3. 08 16 5.3 0 0 
75.1 50.9 88 36 2. 58 14 4.0 0 0 
63.7 40.9 80 28 2.13 .5 3.5 0 2.0 
47.2 30.9 65 18 1. 96 .5 3.2 3 2.6 
35.5 21.4 52 3 1.70 .8 2.9 14 3.5 
58.9 82:9 | i аш ius 29.23 |--------|-------- 67 |---------- 
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Taste 11.—Probabilities of low temperatures in spring and fall 
[Dates were calculated from records for the period 1935-1964) 


Dates for given probsbility and temperature 


Probability 
16? F. or 20? F. ог 24? F. or 28? F. or 32? F. or 
lower lower lower lower lower 
Spring: 
1 year in 10 later ав... April 7 April 17 May 1 May 17 May 27 
2 years in 10 later than_ April 2 April 12 April 26 May 12 May 22 
5 years in 10 later Бав-  ---------------------- arch 23 Аргії 2 Аргії 16 Мау 2 Мау 12 
Fall: 
1 year in 10 earlier than November 13 | November 2 October 20 October 3 September 16 
i i November 18 | November 7 October 25 October 8 September 21 
November 29 | November 18 | November 5 October 19 October 2 


Cloudiness is greatest late in fall and early in winter 
and least in spring and summer. The prevailing westerly 
air currents passing over Lake Michigan accentuate the 
cloudiness, especially late in fall. Temperature differ- 
ences between the colder air and the relatively warm 
water are greater at that time, and result in the addition 
of warmth and moisture of the lower layers of the air, 
which causes instability, and later, condensation and 
cloudiness. Owosso is not affected by this condition as 
much as localities near Lake Michigan. The entire Lower 
Peninsula has increased cloudiness from this action dur- 
ing this period of the year, but also warmer temperatures 
than would normally occur at this latitude. 


Farm Statistics 


The total area of Shiawassee County is about 345,600 
acres. Of this, about 84 percent, or 291,844 acres, is in 
farms. The rest is of State-owned land; privately owned 
woodland; abandoned farmland; and resort, urban, rec- 
reational, and industrial areas. Of the acreage in farms in 
1964, about 62 percent, or 182,419 acres, were in har- 
vested crops, and about 4 percent, or 13,907 acres, were 
in cropland used only for pasture. 

"There were 2,033 farms in the county in 1964. Of these 
farms, 499 were from 1 to 49 acres in size; 541 were from 
50 to 99 acres; 769 were from 100 to 259 acres; 272 were 
from 260 to 499 acres; and 26 were from 500 to 999 acres. 
Only two farms were between 1,000 and 2,000 acres in 
size, and one farm was larger than 2,000 acres. 

Of the 2,033 farms in the county, 705 were miscellane- 
ous or unclassified ; 416 were dairy farms; 149 were poul- 
try and livestock farms other than dairy; and the rest 
were vegetable, field crop, fruit and nut, and general 
farms. 

Corn is the chief row crop grown, and, in 1964, 37,433 
acres of corn were harvested for grain and 6,560 acres 
were cut for silage. Small grain is also an important 
crop in the county, and in 1964 there were 34,158 acres 
of wheat, 15,366 acres of oats, 594 acres of barley, 1,109 
acres of rye, and 1,031 acres of buckwheat. Soybeans are 
a major crop, and 25,274 acres were harvested. Of the 
hay crops harvested, 28,333 acres were alfalfa and alfalfa 
mixtures, 2,973 acres were clover or timothy, and 687 


acres were other hay crops. Alfalfa and red clover were 
seeded on 936 acres; potatoes on 209 acres; field beans on 
23,919 acres; tree fruits, nuts, and grapes on 235 acres. 
Vegetables were harvested for sale on 274 acres. 
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Glossary 


Aggregate. Many fine particles held in a single mass or cluster, 
such as а clod, а crumb, a block, ог a prism. 

Alluvium. Soil material that has been deposited on land by streams. 

Available water capacity. The capacity of soils to hold water avail- 
able for use by most plants. It is commonly defined as the 
difference between the amount of soil water at fleld capacity 
and the amount at wilting point. It is commonly expressed as 
inches of water per inch of soil. Also called available moisture 
capacity. 

Bedrock. The solid rock that underlies the soil and other uncon- 
solidated material or that is exposed at the surface. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As а soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, 
and less than 40 percent siit. 
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Clay film. A thin coating of clay on the surface of a soil aggregate. 
Synonyms: Clay coat, сіау skin. 
se fragments. Mineral or rock particles more than 2 milli- 
meters in diameter. 

Cobblestone. A rounded or partly rounded fragment of rock, 3 to 
10 inches in diameter. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used 
to describe consistence ате— 

Loose. —Noncoherent ; will not hold together in а mass. 

Friable.—When moist, erushes easily under gentle to moderate 
pressure between thumb and forefinger and can be pressed 
together in a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate pressure 
but can be pressed into а lump; will form a wire when 
rolled between thumb and forefinger. 

Contour farming. Plowing, cultivating, planting, and harvesting in 
rows that are at right angles to the natural direction of the 
slope or that are parallel to the terrace grade. 

Contour stripcropping. Growing crops in strips that follow the 
contour or are parallel to terraces or diversions. Strips of 
grass or close-growing crops are alternated with strips of 
clean-tilled erops or summer fallow. 

Cover crop. A close-growing crop grown primarily to improve the 
soll and to protect it between periods of regular crop 
production. 

Diversion. Channel constructed across the slope for the purpose 
of intercepting runoff. 

Drainage, artificial. The removal of excess water on or within the 
soil by means of surface or subsurface drains. 

Drainage, natural. Refers to the conditions that existed during the 
development of the soil, as opposed to altered drainage, 
which is commonly the result of artificial drainage or irriga- 
tion but may be caused by the sudden deepening of chan- 
nels or the blocking of drainage outlets. The following five 
poen of natural drainage are recognized in Shiawassee 

ounty. 

Well-drained soils are nearly free from mottling and are com- 
monly of medium or coarse texture. 

Moderately well drained soils commonly have а slowly perme- 
able layer in or immediately beneath the solum; they have 
uniform color in the A horizon and the upper part of the B 
horizon and are mottled in the lower part of the B horizon 
and in the C horizon. 

Somewhat poorly drained solls are wet for significant periods 
but not all the time; the water table is within 12 to 24 
inches of the surface during part of the year; mottling oceurs 
at & depth below 6 to 16 inches, in the lower part of the A 
horizon and in the B and C horizons. 

Poorly drained solls are wet for long periods; they are light 
gray and generally are mottled from the surface downward 
but may be free of mottling or nearly so. 

Very poorly drained soils are wet nearly all the time; they have 
а dark-gray or black surface layer and are black, gray, or 
light gray, with or without mottling, in the lower part of the 
profile. 

Fertility, soil. The quality of a soil that enables it to provide 
compounds, in adequate amounts and in proper balance, for 
the growth of specifled plants, when other growth factors, 
such as light, moisture, temperature, and the physical condi- 
tion of the soil, are favorable. 

Flood plain. Nearly level land, consisting of stream sediments, that 
borders я stream and is subject to flooding unless protected 
artificially. 

Glaciofluvial deposits. Material moved by glaciers and subsequently 
sorted and deposited by streams flowing from the melting 
ice; the deposits are stratified and occur in the form of 
kames, eskers, deltas, and outwash plains, 

Gravel. Rounded pebbles 2 millimeters to 3 inches in diameter. A 
gravelly soil is 15 to 50 percent gravel. 

Green manure. A crop grown for the purpose of being turned under 
in an early stage of maturity or soon after maturity for soil 
improvement. 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinet characteristics produced by soil-forming 
processes. These are the major horizons: 
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O horizon.—The iayer of organic matter on the surface of a 
mineral soil This layer consists of decaying plant residue. 

А horizon.—The mineral horizon at the surface or just below an 
O horizon. This horizon is the one in which living organisms 
are most active and therefore ія marked by the accumula- 
tion of humus. The horizon may have lost one or more of 
the following: soluble salts, clay, or sesquioxides (iron and 
aluminum oxides). 

B horizon.—'The mineral horizon below an A horizon. The В 
horizon is in part a layer of ehange from the overlying A to 
the underlying C horizon. The B horizon also has distinctive 
characteristics caused (1) by accumulation of clay, sequiox- 
ides, humus, or some combination of these; (2) by prismatic 
or blocky structure; (3) by redder or stronger colors than 
the A horizon; or (4) by some combination of these. Com- 
bined A and B horizons are usually called the solum, or 
true soil. М а soil lacks а B horizon, the А horizon alone 18 
the solum. 

С horizon.—The weathered rock material immediately beneath 
the solum. In most soils this material із presumed to be like 
that from which the overlying horizons formed. If the mate- 
rial is known to be different from that in the solum, a Roman 
numeral precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an 
A or B horizon. 

Leaching. The removal of soluble materials from soils or other 
material by percolating water. 

Micronutrient. A chemical element needed in very small amounts 
for growth of plants. Boron, copper, iron, manganese, and 
zinc are examples. "Місто" refers to amount needed, not to 
essentiality. 

Mineral вой. Soil composed mainly of inorganic (mineral) material 
and low in content of organic matter. Its bulk density is 
greater than that of an organic soil. 

Minimum tillage. The amount of tillage needed to create proper 
conditions for germination of seed, establishment of plants, 
and control of competing vegetation. 

Mottled. Irregularly marked with spots of a different color. Mot- 
tles vary in number and size, Their presence usually indi- 
cates poor aeration and lack of drainage. Descriptive terms 
are as follows: abundance—few, common, and many; size 
—fine, medium, and coarse; and contrast—tfaint, distinct, 
and prominent. The size measurements are these: fine, less 
than 5 millimeters (about 0.2 inch) in diameter along the 
greatest dimension; medium, ranging from 5 millimeters to 
15 millimeters (about 0.2 to about 0.6 inch) in diameter along 
tbe greatest dimension; and coarse, more than 15 millimeters 
(about 0.6 inch) in diameter along the greatest dimension. 

Muck. An organie soil consisting of well-decomposed organic ma- 
terial that is finely divided, and dark colored. 

Munsell notation. A system for designating color by degrees of the 
three simple variables—hue, value, and chroma. For exam- 
ple, а notation of 10YR 6/4 is a color that has а hue of 10YR, 
а value of 6, and а chroma of 4. 

Organic matter. A general term for plant and animal material, 
in or on the soil, in all stages of decomposition. Readily de- 
composed organic matter is often distinguished from the 
more stable forms that are past the stage of rapid 
decomposition. 

Organic soil. A general term applied to a soil or to а soil horizon 
that consists primarily of organic matter, such as peat soils, 
muck soils, and peaty soil layers. 

Peat. Unconsolidated soil material, largely undecomposed organic 
matter that has accumulated where there has been excess 
moisture. 

Permeability, soil. The quality of a soil horizon that enables water 
or air to move through it. Terms used to describe permeabil- 
ity are as follows: very slow, slow, moderately slow, moder- 
ate, moderately rapid, rapid, and very rapid. 

Percolation. The downward movement of water through soil. 

Piping. Removal of soil material through subsurface flow channels 
(pipes) formed by seepage water. 

Reaction, soil, The degree of acidity or alkalinity of a soil, ex- 
pressed as 2 pH value, A pH of 7.0 indicates a neutral 
reaction; a higher pH indicates alkalinity, and a lower pH, 
acidity. The various degrees of acidity and alkalinity are ex- 
pressed in words as follows: 
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pH pH 
Extremely acid . Below 45 Neutral 6.6to 73 
Very strongly Mildly alkaline______ 7.4 to 7.8 
~ 45to5.0 Moderately alkaline. 7.9 to 8.4 
E 5.1 to 5.5 Strongly alkaline... 85to9.0 
Medium acid... 5.6to6.0 Very strongly alka- 

Slightly acid... 6.1106.5 Wing ал Ме 9.1 and 

bigher 


Runoff. Water that flows off the land surface and into streams 
without sinking into the soil. 

Sand. As a soil separate, individual rock or mineral fragments that 
range from 0.05 millimeter to 2.0 millimeters in diameter. 
Most sand grains consist of quartz, but sand may be of any 
mineral composition, As а soil textural class, a soil that is 85 
percent or more sand and not more than 10 percent clay. 

Silt. As а soil separate, individual mineral particles that range 
in diameter from the upper limit of clay (0.002 millimeter) 
to the lower limit of very fine sand (0.05 millimeter). As а 
soil textural class, soil that is 80 percent or more silt and less 
than 12 percent clay. 

Slope. The inclination of the land surface from the horizontal. To 
get the percentage of slope, divide the vertical distance by 
the horizontal distance and multiply by 100. Thus, a slope of 
10 percent is & drop of 10 feet in 100 feet of horizontal 
distance. 

Soil. A natural three-dimensional body on the earth's surface that 
Supports plants and that has properties resulting from the 
integrated effect of climate and living matter acting upon 
parent material, as conditioned by relief, over periods of 
time. 

Soil separates. Mineral particles, less than 2 millimeters in equiv- 
alent diameter and ranging between specified size limits. 
The names and sizes of separates recognized in the United 
States are as follows: very coarse sand (2.0 millimeters to 
1.0 millimeter) ; coarse sand (1.0 to 0.5 millimeter) ; medium 
sand (0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli- 
meter); very fine sand (0.10 to 0.05 millimeter) ; silt (0.05 to 
0.002 millimeter) ; and clay (less than 0.002 millimeter). 

Stratified. Composed of, or arranged in, strata, or layers, such as 
stratified alluvium. The term is limited to geologic material. 
Layers that result from the processes of soil formation are 
called horizons; those inherited from the parent material are 
called strata. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from ad- 
joining aggregates and have properties unlike those of an 
equal mass of unaggregated primary soil particles. The prin- 
cipal forms of soil structure are platy (laminated), prismatic 
(vertical axis of aggregates longer than horizontal), blocky 
(angular or subangular), and granular. Structureless soils 


are (1) single grain (each grain by itself, as in dune sand) 
or (2) massive (the particles adhering together without any 
regular cleavage, as in many claypans and hardpans). 

Subsoil. ТеспвісаПу, the В horizon; roughly, the part of the pro- 
file below plow depth. 

Subsurface layer. As used in this survey, that part of the A 
horizon that is directly below the surface layer. It is leached 
of soluble minerals and clay. 

Surface layer. As used in this survey, that part of the A horizon 
that oecurs at the surface. This layer contains an accumula- 
tion of organie matter and generally is dark colored. 

Terrace. An embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. ‘ће 
terrace intercepts surface runoff so that it may soak into 
the soil or flow slowly to а prepared outlet without harm. 
Terraces in fields are generally built so they can be farmed. 
Terraces intended mainly for drainage have a deep channel 
that is maintained in permanent sod. 

Texture soil. The relative proportions of sand, silt, and clay par- 
ticles in a mass of soil. The basic textural classes, in order of 
increasing proportions of fine particles, are as follows: sand, 
loamy sand, sandy loam, loam, silt loam, silt, sundy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
further divided by specifying "coarse," “fine,” or "very fine.” 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil strueture. Good tilth refers to the fri- 
able state and is associated with high noneapillary porosity 
and stable, granular structure. A soil in poor tilth is non- 
friable, hard, nonaggregated, and difficult to till. 

Upland (geology). Land consisting of materia! unworked by water 
in recent geologic time and lying, in general, at a higher ele- 
vation than the alluvial plain or stream terrace. Land above 
the lowlands along rivers. 

Valley tain. A long, narrow body of outwash confined within a 
valley. 

Variant. A soil sufficiently unlike those of any established series 
to justify a new series name but, because of limited extent, 
given the name of an established series it closely resembles. 

Very stony. Of a soil, containing enough stones to make the pro- 
duction of intertilled crops impracticable. 

Water table. The highest part of the soil or underlying rock ma- 
terial that is wholly saturated with water. In some places an 
upper, or perched, water table is separated from a lower опе 
by a dry zone. 

Woodland. Land used primarily for growing trees and shrubs. In 
addition to what is ordinarily called forest or forest planta- 
tions, it includes shelterbelts, windbreaks, wide hedgerows of 
plants that supply food and cover for wildlife, and stream- 
banks and other slopes that have woodland cover. 
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GUIDE TO MAPPING UNITS 


For а full description of a mapping unit, read both the description of the mapping unit and that of the soil series to which the mapping unit belongs. In referring to a capability unit, a woodland suitability group, or a recrea- 
tion group, read the introduction to the section it is in for general information about its management. The symbol in parentheses following the capability unit symbol shows the soil management group of the Michigan State system ' 
in which the mapping unit belongs. Other information is given in tables as follows: 


Acreage and extent, table 1, page 7. Engineering uses of the soils, table 55 
Predicted yields, table 2, page 5T. page 70, and tables 6, 7, and 8, pages 
Use of soils for wildlife, table 4, page 64. Th through 105. 
Woodland Woodland 
Capability Suitability ^ Recreation Capability suitability Recreation 
unit group group unit group group 
Map Map 
symbol Mapping unit Page | Symbol Symbol Page] Number Page Symbol Mapping unit Page | Symbol Page | Symbol Page | Number Page 
Ah Algansee sandy loam 8 | VIIw-1 (L-hc) 56 0 62 6 68 188 Locke sandy loam, 2 бо 6 percent slopes- 32 | IIw-7 (3b) 52 G 61 3 68 
Ва Barry loam 9 | IIw-6 (3c) 61. Ч 62 n 68 MaA Macomb loam, О to 2 percent slopes----- 33 | TIw-4 (3/25) 51 РА 63 3 68 
Bb Barry sandy loam, bedrock variant 9 | IIw-6 (3/Ве) 51 Ч ба 4 68 MbB Macomb sandy loam, 2 to 6 percent slopes -- 33 | IIw-5 (3/2b) 51 2 63 3 58 
Be Barry stony loam-- 9 | IIw-6 (3c) 51 Ч 62 4 68 ма Made land----------------.-- 33 | VIIIs-1 (Sa) 56 -= 25 ЭР 25 
Вед  Belding sandy loam, О to 2 percent slopes - 10 | IIw-8 (3/20) 52 G 61 3 68 Мед | Mancelona loamy sand, О to 2 percent 34 | 1115- (ha) 53 [5 60 З; 66 
Bh Berville loam--------------.-.-..---..- 11 | IIw-h (3/2c) 51 Р 62 4 68 МеВ Мапсе1опа loamy sand, 2 бо 6 percent 34 | IIIs-h (ha) 53 [^ 60 1 66 
BmA Boyer loamy sand, О бо 2 percent slopes 12 | IIIs-h (ha) 53 d 60 1 66 MmA | Matherton sandy loam, О to 2 percent 35 | IIw-6 (3b) pil G 61 3 68 
BmB Boyer loamy sand, 2 to 6 percent slopes - 12 | IIIs-h (ha) 53 с бо 3 66 MmB | Metherton sandy loam, 2 to 6 percent 35 | IIw-7 (3b) 52 G 61 3 68 
BmC Boyer loamy sand, 6 to 12 percent slopes- - 12 | IIIe-9 (4a) 53 G 60 1 66 Мод Matherton sandy loam, loamy substratum, О to 2 
BmD Boyer loamy sand, 12 to 18 percent slopes- - 12 | IVe-9 (la) 54 с 60 1 66 percent slopes 35 | IIw-8 (3/25) 52 G 61 3 68 
BmE Boyer loamy sand, 18 to 25 percent slopes------ 12 | VIe-2 (ha) 56 С 60 + 66 МоВ | Matherton sandy loam, loamy substratum, 2 бо 6 
BoB Boyer very stony loamy sand, 2 to 6 percent 12 | VIe-2 (la) 56 С 60 1 66 percent slopes 35 | IIw-8 (3/гь) 52 G 61 3 68 
BrA Boyer sandy loam, О to 2 percent slopes-------- - 13 |IIIs-h (ha) 53 с 60 1 66 МоВ Мепотіпее loamy sand, 2 to 6 percent slopes- 36 | IIIs- (4/2a) 53 с бо 1 66 
BrB Boyer sandy loam, 2 to 6 percent slopes----- - 13 |IIIs-h (ha) 53 С 60 1 66 MoC Menominee loamy sand, 6 to 12 percent slopes- 36 | ІТІе-9 (ц/га) 53 [t 60 d 66 
BrC Boyer sandy loam, 6 to 12 percent slopes- - 13 | ІТІе-9 (la) 53 © 60 1. 66 MrA Metamora loamy sand, О to 2 percent slopes 37 | IIw-8 (3/26) 52 G 61 3 68 
BrD Boyer sandy loam, 12 to 18 percent slopes--- 13 | IVe-9 (ha) 54 С бо 1 66 М8А Metamora sandy loam, О to 2 percent slopes 37 | IIw-8 (3/25) 52 G 61 3 68 
Bt Breckenridge sandy loam. 14 | тти-8 (3/2c) 52 М 62 4 68 MsB Metamora sandy loam, 2 to 6 percent slopes 37 | IIw-8 (3/гь) 52 G 6l 3 68 
Bv Brevort loamy sand-- - 14 | IIIw-9 (h/2c) 53 М 62 4 68 MuB Miami loam, 2 to 6 percent slopes 38 | 11е-2 (2.5a) 51 D 61 2 67 
Ви Brookston loam--- -- 15 | IIw-h (2.5c) 51 Р 62 4 68 MuB2 Miami loam, 2 to 6 percent slopes, moderately 
Cg Carlisle muck---- - -- 16 |IIIw-15 (Ме) 53 J 61 n 69 егоадеа------------------------------- 38 | 11е-2 (2.5а) 51 D 61 2 6T 
ChB Celina loam, 2 to 6 percent slopes---- 17 | ІТе-2 (2.58) 51 D 61 2 6T MuC Miami loam, 6 to 12 percent slopes 38 | їїїе-5 (2.58) 52 D 61 2 6T 
ChB2 Celina loam, 2 to 6 percent Slopes, moderately MuC2 Miami loam, 6 to 12 percent Slopes, moderately 
eroded - 17 | Пе-2 (8.58) 51 D 61 2 6T егодей--------------------------------------------- 38 | їїїе-5 (2.54) 52 р 61 2 6T 
Cm Ceresco losm--------.---.--.--- - 17 |Vw-3 (L-2c) 56 0 ба 6 68 MuD? Miami loam, 12 to 18 percent slopes, moderately 
Са | Cohoctah loam- - 18 |Vw-3 (L-2c)* 56 о 62 6 68 етойеай-------------------------------------------—-- 38 | Ive-4 (2.5а) 54 D 61 2 67 
Св Colwood loam-- 19 | IIw-6 (2.5c) 3E М 62 4 68 MuE2 Miami loam, 18 to 25 percent slopes, moderately 
CtA Conover loam, 0 to 2 percent slopes-- 20 |IIw-h (2.5b) БТ £ 63 3 68 eroded 39 | VIe-2 (2.5a) 56 D 61 2 67 
CtB Conover loam, 2 to 6 percent slopes - 20 |IIw-5 (2.50) 51 2 63 3 68 MvD3 Miami clay loam, 12 to 18 percent slopes, severely 
Tk - Edvarda oee crc ан E en ee. Qu NU 20 | IVw-6 (M/mc) 55 J 61 T 69 eroded-- 39 | VIe-2 (2.5а) 56 D 61 2 67 
En Bel, Landes, and Abscota Boilg---------.-------..---- 21 |Vw-3 (L-2a, 56 0 62 6 68 Ми Mine pits- 39 | VIIIs-1 (Sa) 56 -- -- -- == 
L-la) NyB Newaygo sandy loam, 2 to 6 percent slopes 39 | ІТе-3 (За) 51 U 62 2 6T 
FoB Fox sandy loam, 2 to 6 percent slopes 22 |IIe-3 (За) 51 у 62 2 67 ОКА | Оббокее loamy sand, О to 2 percent slopes----- ho | IIIs-h (5a) 53 E 61 i 66 
FoC Fox sandy loam, 6 to 12 percent slopes - 22 |IIIe-6 (За) 52 U 62 2 6T OmB | Owosso-Miami sandy loams, 2 to 6 percent slopes-- hi | IIe-3 (3/2a- 51 р 61 2 67 
FoD Fox sandy loam, 12 to 18 percent slopes- - 22 |IVe-h (За) 5h U 62 2 6T 2.58) 
Gg Gilford sandy loam------- - 23 | їїїн-6 (hc) 53 М 62 4 68 Отс Owosso-Miami sandy loams, 6 to 12 percent slopes----- 41 | IIIe-6 (3/2а- 52 D 61 2 6T 
Gh Gilford stony sandy loam- 2 23 | Vw-1 (ће) 55 М 62 4 68 2.5a) 
Ста Gladwin loamy sand, 0 to 2 percent Slopes- 24 | її1н-5 (4b) 53 G 61 5 68 Ошр2 Owosso-Miami sandy loams, 12 to 18 percent slopes, 
Gn Glendora sandy loam-- - 2h | VIIw-1 (L-hc) 56 0 62 6 68 moderately егоаей---------------------------------- hi | IVe-h (3/2a- 5 р 61 2 67 
бо Granby loamy sand-- - 25 | їїїм-6 (5c) 53 М 62 4 68 2.5a) 
Gp Gravel pits--------- - - 25 МІТІв -1 (Sa) 56 -- -- -- -- РЕВ Plainfield loamy sand slightly acid variant, 2 to 
IsA  Iosco loamy sand, 0 to 2 percent slopes---- - 26 |IIIw-9 (3/25) 53 G 61 5 68 6 percent slopes-- 42 | VIs-1 (5a) 56 E 61 i 66 
ItA Tosco stony loamy sand, O to 2 percent slopes - 26 | Vw-1 (4/2b) 55 G 61 5 68 PfC Plainfield loamy sand, slightly acid variant, 6 to 
Iv Iosco loamy sand, deep variant---------- - 27 |IIIw-9 (4/2) 53 G 61 5 68 12 percent в1орев---------------------------------- h2 | VIs-1 (5a) 56 E 61 1 66 
KhB Kendallville sandy loam, 2 to 6 percent slopes 27 | їїе-г (3/2a) 51 D. 6l 2 6T RhA Richter loamy fine sand, O to 2 percent 
КИВ2 Kendallville sandy loam, 2 to 6 percent slopes, 53 | IIw-6 (3b) 51 G 61 3 68 
moderately eroded---------------------------------- 27 | Ile-2 (3/28) 51 р 61 2 67 за Sebewa loam hh | IIw-6 (36) 51 Ч 62 m 68 
KhC Kendallville sandy loam, 6 to 12 percent slopes------ 28 | їїїе-5 (3/2а) 52 D 61 2 67 Sh Shoals loam- hh | Vw-3 (L-2c) 56 0 ба 6 68 
KhC2 Kendallville sandy loam, 6 to 12 percent slopes, Sn Sloan loam. 35 | Vw-3 (1-2c) 56 0 62 6 68 
moderately егоаей---------------------------------- 28 |IIIe-5 (3/2а) 52 р 61 2 6T SpA  Spinks loamy sand, O to 2 percent slopes ---- 45 | IIIs-h (ha) 5s E 61 1 66 
Код  Kibbie loam, O to 2 percent slopes 28 |IIw-6 (2.5ь) 51. G 61 3 68 SpB Spinks loamy sand, 2 to 6 percent slopes- 6 | IIIs-h (ha) 53° E 61 1 66 
KnB Kibbie loam, 2 to б percent slopes-- 28 | IIw-7 (2.5b) 52 G 61 3 68 SpC Spinks loamy sand, 6 to 12 percent slopes - 16 |IIIe-9 (ha) 53 E 61 1 66 
LmB Lapeer sandy loam, 2 to 6 percent slopes------------- 29 |ІТе-3 (За) 51. U 62 2 6T SpD Spinks loamy sand, 12 to 18 percent slopes- - 16 |IVe-9 (ha) 54 E 61 0 66 
LmC2 Lapeer sandy loam, б to 12 percent slopes, Ta Tawas muck------------------------------ - 47 | Tvw-5 (M/hc) 5% J 61 T 69 
moderately eroded 30 |IIIe-6 (3a) 52 U 62 2 6T TsB Tuscola loam, 2 to 6 percent slopes - 47 | їїе-д (2.5а) 51 U 62 2 6T 
Ln Lenawee silt loam: 30 |IIw-h (1.5с) 51 P 62 4 68 Wa Wallkill 1саш-------------«....й.... - 48 | vw-3 (L-2c) 56 Ji 61 T 69 
Lo Linwood muck------------- 31 | їїм-10 (M/3c) 52 J 61 T 69 WeA Wasepi sandy loam, O to 2 percent slopes--- - 48 | їїїн-5 (№) 53 G 61 3 68 
LsA Locke sandy loam, О бо 2 percent slopes 32 |IIw-6 (3b) 51 G 61 3 68 МеВ Wasepi sandy loam, 2 to 6 percent slopes h9 | IIIw-5 (ць) 53 G 61 3 68 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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GENERAL SOIL MAP 
SHIAWASSEE COUNTY, MICHIGAN 
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SOIL ASSOCIATIONS * 


“| Brookston-Berville-Conover association: Poorly drained and somewhat 
poorly drained, nearly level, loamy soils on till plains 


Conover-Brookston association: Somewhat poorly drained and poorly 
41 drained, nearly level to gently sloping, loamy soils on till plains 


Miami-Conover-Brookston association: Well-drained to poorly drained, 
nearly level to steep, loamy soils on till plains and moraines 


Boyer-Wasepi-Spinks association: Well-drained and somewhat poorly 
drained, nearly level to steep, sandy and loamy soils on outwash plains, 
terraces, and moraines 


Kibbie-Colwood-Lenawee association: Somewhat poorly drained and 
poorly drained, nearly level to gently sloping, loamy soils on lake plains 


poorly drained, nearly level, loamy soils on flood plains 


A Ceresco-Cohoctah-Sloan association:: Somewhat poorly drained and 
Carlisle-Gilford-Tawas association: Very poorly drained and poorly 
E drained, nearly level, mucky ond loamy soils on outwash plains and in 
glacial drainageways 
Ж The texture given in the descriptive heading refers to that of the surface 
layer of the major soils in each association. 


Compiled 1972 


Each area outlined on this map consists of 

more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


SYMBOL 


Ah 


SOIL LEGEND 


The first capital letter is the initial one of the soil name. А second capital letter, A, B, 
C, D, or E, shows the slope. Most symbols without a slope letter are those of nearly level 
soils, but some are for land types that have a considerable range in slope. А final number, 
2 or 3, in the symbol shows that the soil is moderately eroded or severely eroded. 


NAME SYMBOL 


Algonsee sandy loam МоА 


Borry loam Md 
Borry sandy loam, bedrock variant 

Barry stony loam 

Belding sandy loam, 0 to 2 percent slopes 

Berville loam 

Boyer loamy sand, 0 to 2 percent slopes 

Boyer loamy sand, 2 to 6 percent slopes 

Boyer loamy sand, 6 to 12 percent slopes 

Boyer loamy sand, 12 to 18 percent slopes 

Boyer loamy sand, 18 to 25 percent slopes 

Boyer very stony loamy sand, 2 to 6 percent slopes 
Boyer sandy loam, 0 to 2 percent slopes 

Boyer sandy loam, 2 to 6 percent slopes 

Boyer sandy loam, 6 to 12 percent slopes 

Boyer sandy loam, 12 to 18 percent slopes 
Breckenridge sandy loam 

Brevort loamy sand 

Brookston loam 


Carlisle muck 

Celina loom, 2 to 6 percent slopes 

Celina loam, 2 to 6 percent slopes, moderately 
eroded 

Ceresco loam 

Соћостаћ loam 

Colwood loam 

Conover loam, 0 to 2 percent slopes 

Conover loam, 2 to 6 percent slopes 


Edwards muck 
Eel, Landes, and Abscota soils 


Fox sandy loam, 2 to 6 percent slopes 
Fox sandy loam, 6 to 12 percent slopes 
Fox sandy loam, 12 to 18 percent slopes 


Gilford sandy loam 

Gilford stony sandy loam 

Gladwin loamy sand, 0 to 2 percent slopes 
Glendora sandy loam 

Granby loamy sand 

Gravel pits 


losco loamy sand, 0 to 2 percent slopes 
losco stony loamy sand, 0 to 2 percent slopes 
losco loamy sand, deep variant 


Kendallville sandy loam, 2 to 6 percent slopes 

Kendallville sandy loam, 2 to 6 percent slopes, 
moderately eroded 

Kendallville sandy loam, 6 to 12 percent slopes 

Kendallville sandy loam, 6 to 12 percent slopes, 
moderately eroded 

Kibbie loam, 0 to 2 percent slopes 

Kibbie loam, 2 to 6 percent slopes 


Lapeer sandy loam, 2 to 6 percent slopes 

Lapeer sandy loam, 6 to 12 percent slopes, 
moderately eroded 

Lenawee silt loam 

Linwood muck 

Locke sandy loam, Ото 2 percent slopes 

Locke sandy loam, 2 to 6 percent slopes 


NAME 


Macomb loam, 0 to 2 percent slopes 

Macomb sandy loam, 2 to 6 percent slopes 

Made land 

Mancelona loamy sand, 0 to 2 percent slopes 

Mancelona loamy sand, 2 to 6 percent slopes 

Matherton sandy loam, 0 to 2 percent slopes 

Matherton sandy loam, 2 to 6 percent slopes 

Matherton sandy loam, loamy substratum, 0 to 2 percent 
slopes 

Matherton sandy loam, loamy substratum, 2 to 6 percent 
slopes 

Menominee loamy sand, 2 to 6 percent slopes 

Menominee loamy sand, 6 to 12 percent slopes 

Metamora loamy sand, 0 to 2 percent slopes 

Metamora sandy loam, 0 to 2 percent slopes 

Metamora sandy loam, 2 to 6 percent slopes 

Miami loam, 2 to 6 percent slopes 

Miami loam, 2 to 6 percent slopes, moderately eroded 

Miami loam, 6 to 12 percent slopes 

Miami loam, 6 to 12 percent slopes, moderately eroded 

Miami loam, 12 to 18 percent slopes, moderately eroded 

Miami loam, 18 to 25 percent slopes, moderately eroded 

Miami clay loam, 12 to 18 percent slopes, severely 
eroded 

Mine pits 


Newaygo sandy loam, 2 to 6 percent slopes 


Ottokee loamy sand, 0 to 2 percent slopes 

Owosso-Miami sandy loams, 2 to 6 percent slopes 

Owosso-Miami sandy loams, 6 to 12 percent slopes 

Owosso-Miami sandy loams, 12 to 18 percent slopes, 
moderately eroded 


Plainfield loamy sand, slightly acid variant, 2 to 6 
percent slopes 

Plainfield loamy sand, slightly acid variant, 6 to 12 
percent slopes 


Richter loamy fine sand, 0 to 2 percent slopes 


Sebewa loam 

Shoals loam 

Sloan loam 

Spinks loamy sand, 0 to 2 percent slopes 
Spinks loamy sand, 2 fo 6 percent slopes 
Spinks loamy sand, 6 to 12 percent slopes 
Spinks loamy sand, 12 to 18 percent slopes 


Tawas muck 
Tuscola loam, 2 to 6 percent slopes 


Wallkill loam 
Wasepi sandy loam, 0 to 2 percent slopes 
Wasepi sandy loam, 2 to 6 percent slopes 


SHIAWASSEE COUNTY, MICHIGAN 


WORKS AND STRUCTURES 
Highways and roads 


Divided 


Buildings 


School 


Forest fire or lookout station ... 


Windmill 


CONVENTIONAL SIGNS 
BOUNDARIES 


DRAINAGE 


Streams, double-line 


Streams, single-line 


Perennial 


Intermittent 


Crossable with tillage 
implements 


Not crossable with tillage 
implements 


Unclassified 


Canals and ditches ............ 


Lakes and ponds 


Perennial 


Intermittent 
Spring 


Marsh or swamp 


Wet spot 


Drainage end or alluvial fan .., 


RELIEF 


Escarpments 


Bedrock 


Depressions 


Crossable with tillage 
implements . 


Not crossable with tillage 
implements ................. 
Contains water most of 

the time 


MICHIGAN AGRICULTURAL EXPERIMENT STATION 


SOIL SURVEY DATA 
Soil boundary 
and symbol 


Gravel . 


Stoniness 
Very stony 


Rock outcrops 


Chert fragments 


Clay spot 


Up to 1% acres, well or moderately 
well drained, loamy sand or sandy 
loam soil... 


Up to 1% acres, somewhat poorly 
drained, loamy sand or sandy 
loam soil ......... үөн. ... 


Up to 135 acres of mineral soil 
in an area of organic зой...... 


Up to 1% acres of organic soil 
in an area of mineral soil ...... 
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